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PREFATORY NOTE 

Tiiio AIana(;1';mI':nt desii'es to expi'css its aiipreciation dI' tlio 
care with wliicli ihe Editor, Mr. W. J. Arclicr, a hk'hiIrt nf our 
orffanizatioii, lias collected the material for lliis hdok, and the 
manner in which it is presented. 

The entire volume was wi'itten hv him witli the exception of 
the Address bj- the President, iMi'. Edward L. Doheiiy, which 
forms Chapter 11, and sttme tecimical matter incorporated in 
other cha|)ters. Every facility was afforded him to obtain in- 
formation and verify statistics, and to examine nil the ])ropertics 
of the Company. 

We endorse this work, confident that its readers will find it a 
source of reliable and useful information not only in le^ard to 
our own properties, but also on the more general aspects of the 
petroleum industry. 

Pan American Petroleum & Transport Company. 
120 Broadway, New York. 
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FOREWORD 

TiiK i)riiiiary pui'posc ol' tliis voluiiii; is to supply inroriuatioii 
ill rel'ei't'iK'u lo the (levclupiuciit ul' tiic I'an AnnricdH rc/roliuin 
& Transpiirl Conipnitii and its chid' subsidiaries, and tlic ai-'ti\i- 
tit'S of these Uoiiii»auies in both lieniisphercs. The Ijoolc contains 
a survey oL' tlie vast areas oL' i)rodueti\e oil land in Mexico and 
Clalii'ornia, with liuiidi'eds of miles of jiipe lines and nian.y 
liuininnfj; stations; a shoi't account of refining and the i-etineries 
at Tainpico and Destrehan; details in reference to the trans- 
portation of oil both by land and sea, and tiic facilities 
that the Conii)any has for supplyinji' the larjjest ocean-itnin;; 
steaniei's with fuel oil at numerous ports in Noi'th and South 
America and Great Britain. To tliis has been added a cliaplci- 
on the Kcograplucal distribution of i)etroleum, and information 
and tables which it is hoped will be useful to enj;ineers and 
others engaged in the oil industry. 

The assistance, so willingly gi\en by all associated with the 
Comj)any, is very highly appreciated. The editor wishes to 
express his thanks to the heads of dei)artments for their co-o])cra- 
tion, and to those whose specialized knowledge of the Company's 
work has been invaluable. 

Some of the photographs reproduced have been kindly lent by 
the Bureau of Mines, the U. S. Geological Survey, the Pan 
American ITnion, the Oil Well Supply Company, the National 
Supply Companies and Mr. H. A. Franck. 

Many books have been consulted and the editor acknowledges 
gratefully help from the following: Geology of Petroleum, by 
W. II. Emmons; Ainericiin Petroleum Industry, by R. P. Bacon 
and W. A. Hamor; Practical Oil Geology, by D. Hager; D(,s 
Erdol, by Engler und liofer; Mechanical Engineers' Handbook, 
by Lionel S. Marks and others; all published by the McGraw- 



xiv MEXICAN PETROLEUM 

Hill Book Company ; Industrial Oil Engineering, by J. R. Battle, 
published Ijy J. B. Lippincott Company; Oil-Field Development, 
by A. Beeby Thompson; Fuel, by J. S. .S. Brame; Petroleum and 
lis Products, by Sir JJoverton Redwood; Oil Finding, by E. H. 
Cunningham Craig; T'ext-book of Geology, by L. V. Pirsson and 
C. Sehuchert; The Oil Concjuest of the World, by F. A. Talbot; 
History and Romance of the Petroleum Industry, by J. D. 
Henry; The Petroleum Handbook, by S. 0. Andros; Oil Tank 
Steamers, by Capt. H. J. White; Petrol and Petroleum Spirits, 
Ijy W. E. Guttentag; and numerous bulletins from the U. S. 
Geological Survey and the Bureau of Mines. 

Since this volume went to press, an interesting book has been 
received on the Economics of Pclrolcum, by Joseph E. Pogue. 
The author has a chapter entitled "Mexico as a Source of 
Petroleum, ' ' wliieh contains an estimate, in the form of a chart, 
of the unmined supply of crude petroleum in that country. The 
inlv could scai-eely have 1)ecn dry on this cliart before an im- 
p0!'tant section of it A\'as proved to be erroneous, which does not 
enhance tlie value of the remainder. Mr. Pogue gives a table, 
on page 324, based on the estimates of Mr. Ralph Arnold, wdiieh 
states that "the proven oil reserve of Mexico at the end of 1920 
is between three hundred and four hundred millions of l)arrels. " 
In 1911 ilr. Arnold valued the i)roperties of this Company in 
Mexico at .$9,438,000, truly a modest sum, seeing that during a 
single month, December 1921, 7,524,438 barrels of oil were taken 
from the Company's wells. If Mr. Arnold's present-day predic- 
tions be read in the light oi' his predictions of ten years ago, it 
will be evident that undue confidence need not be placed in his 
methods or figures. Mr. George Otis Smith, Director of the 
U. S. Geological Sui"\cy, puts "the proved area of Mexican oil 
fields at about 10,000 square miles, with resources of 4,500,000,000 
barrels, and the potential output of unproved territory at 
1,250,000,000 barrels, a total estimate of 5,750,000,000 barrels, or 
a suppty adequate for forty-five years at the 1920 rate of export. ' ' 

The Editor. 

New Tori:, 
May, 19Z2 
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Mexican Petroleum 

CHAPTER I. 

INTKODL'CTION 

THE RECENT war has done more to arouse interest 
m i)f1r()k'uiii than a decade ol' the most intensive adver- 
tising. Thi'oughout every country in tlie world today, 
the search loi' oil is hein^- pursued with keenness and dilijrence 
by men who have the necessary knt)wledfj;e, and wlio are stimu- 
lated in tiieir work by the universal i-ecofijnition of its value and 
indisi>ensablcness in the complex and varied activities of modern 
industrial and social lil'c. 

There is a romance about obtaining rare and valuable prod- 
ucts hidden within the earth's crust; and the search lor them 
in hinds untouched by civilization acts as a lure which cannot be 
cxphiint'd alone by the material rewards attending success. 
i'rosi)ccting in new countries appeals to man's love of adven- 
lure, with its accompanying soup(;on of danger. It appeases to 
some extent his ci'aving for novelty, and exercises tliose specu- 
lative proclivities which arc a part of nature's endowment of the 
men whose biographies are never dull. ]\Ien of foresight who 
are planning the world's future, realizing the paramount im- 
poi'tanee of oil for commercial and industrial developments, are 
giving every encouragement to investigators who will under- 
take research work in countries hitherto unexplored. 

The value of oil no longer needs proof. During the war it 
was used in the manufacture of high explosives; and the move- 
ment of trucks, ambulances, lorries, tanks, guns, aeroplanes, sub- 
marine chasers, motor boats and battleships was absolutely 
dependent on it. 

The uses of oil in days of peace are no less important and no 
less varied than in the critical hours of war. The proof of this 

3 
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needs no demonstration, and the world no longer asks "Is oil 
useful?" but "Where is it to be obtained?" 

A recapitulation of the various theories regarding the origin 
of oil is foreign to the purpose of this chapter. The question is 
still surrounded with tlie stimulating atmosphere of discussion, 
and there is little indication that the protagonists of organic 
and inorganic theories are reaching a definite basis of agree- 
ment. It is not to be assumed that the question of its origin 
is considered unimportant ; a correct theorj^ would form a valu- 
able guide to a better understanding of the migration and 
accumulation of petroleum. 

It is a long and interesting story from the days in which oil 
was supposed to have been vomited by the eagle that devoured 
day and night the liver of Prometheus, to the latest geological or 
chemical theory ; and those who wish to study the subject will 
find it elaborated in the more important text-books. From the 
point of view of immediate industrial developments, the primary 
question is "Where is oil to be found?" Whence it comes, is a 
subject for the chemist and geologist. 

References to petroleum are found in Greek, Latin, Babylon- 
ian, Chinese and other literatures. The Incas of Peru and the 
Aztecs of Mexico employed bitumen in their architecture and 
works of art ; so that literally from China to Peru petroleum has 
been known to exist for ages. 

The widespread occurrence of petroleum is indicated by names 
of places scattered throughout the world. We have Pitchford 
in England, Petrolea in Canada, Chapopote in Mexico, Pechel- 
bron in Germany, Yenangyaung in Burmah, and the prefix 
"Kir" in many places in Persia, proving the early observation 
of petroleum. 

Oil has become so essential to industry and commerce that the 
question of its distribution is of engrossing interest and in- 
creasing importance. We have had recently many pronounce- 
ments assuring us that oil in some countries is within measur- 
able distance of exhaustion. Prophecies in regard to events in 
1940 have all the advantage of Ijeing safeguarded from effective 
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coiifradii'tion; Inil a vei'.v shrewd poet, who died millenniums ago, 
brqueathod to us the pithy saying, "Forecasts of the future 
are doomed to blindness," and many statements about petroleum 
made a few years ago show the peril of forecasts. 

The discovery of the manifold uses of oil is very recent. The 
lionor of tapping the source of it by drilling is due to an Ameri- 
can, Colonel E. L. Drake; whilst the distillation of oil from 
shale is the woric of a Scotchman, James Young. 

We shall take these discoveries in their chronological order. 
Near Alfreton, Derbyshire, in the Biddings Colliery, oil was 
found oozing from the shales in 1849, the residuum of which 
after distilling off the more volatile portion was used as a lubri- 
cant for machinery. Hitherto, lubricants had been artificially prc- 
pai'cd from vegetable and animal materials; and James Young, 
who had devoted some time to the study of chemistry, stimulated 
by the idea of obtaining an adequate supply of this new lubri- 
cant, conceived the idea of distilling the shale. Experiments 
proved that some of the Scotch shales yielded very satisfactory 
results. At that time, the lighter portions were regarded as a 
waste product, but later it was discovered that these waste prod- 
ucts were being bni'ned in sj)ecinlly constructed lamps in Ger- 
many, and this became an important factor in the development 
of the domestic uses of oil for lighting purposes. In 1850 Jamrs 
Young took out a jiatent for the production of paraffin by distil- 
lation, and this marks the hegimiing of the exceedingly complex 
industry which is conducted in our modern refineries. 

The discovery of oil by drilling, which was made in 1859 by 
Colonel Drake began a new era in the history of petroleum. 
The early white settlers on the American Continent became ac- 
quainted with petroleum first of all through the Indians who 
had known of its curative properties from time immemorial, and 
for more than a century it was called "Seneca oil." During 
many years, this was collected by soaking flannel rags with the 
oil which formed a scum on the surface of the swamps and ponds 
of Pennsylvania, and wringing them out. The oil obtained in 
this way was sold as an antidote to certain maladies bv vendors 
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in New York. After many praiseworthy but unsuccessful at- 
tempts to discover the source of oil, Colonel Drake in 1859 began 
his work with a grim earnestness and determination which was 
ultimately crowned with success. He chose a sj^ot on Oil Creek, 
Pennsylvania, in a picturesque, sylvan valley, through which 
flows a beautiful stream. This quiet dale is sheltered by grad- 
ually ascending hills, and on its floor Drake sunk his historic 
well. The tools used by him compared to our elaborate modern 
equipment were of the most primitive type. He commenced 
operations on May 20, 1859. One of the perils of modern 
drillers beset him early, and he was forced by an inrush of water 
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to desist. He then decided, in order to shut off the water, to 
drive a pipe into the ground until it rested on the solid rock. 
His "boss" driller was "old Billy" Smith, and these pioneers, 
who ' ' builded better than they knew, ' ' were after much toil and 
many disappointments rewarded with success. In August (the 
exact date is in dispute) 1859, at a depth of over 69 feet, petro- 
leum was seen to be rising at the mouth of the bore-hole. It was 
the first strike of oil in history, and destined to be the beginning 
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of one of the most important and necessary industries of modern 
life. It is no exaggeration to say that, without oil, the 
machinery of the whole world would be brought to a sudden 
pause, for our complex life is largely dependent on the discovery 
made by Colonel Drake in this remote valley. 
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The first oil well yielded 20 barrels a day, and aroused un- 
paralleled interest. This well heralded a complete change at Oil 
Creek, and within an incredibly short time it was transformed 
from a peaceful country scene into a populous city of the most 
intense activity and frenzied excitement. The story of Oil Creek 
is a combination of comedy and tragedj^ with few parallels, but 
it marks the beginning of an education in oil production which 
ultimately gave the mastery to the United States. Neither 
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daunted by colossal failures, nor enervated by rapid bewildering 
successes, the oil producers of the United States have raised tlie 
output from 20 barrels a day in 1859 to 469,639,000 barrels a 
year in 1921. 

Of all the riclies obtained from the earth, omitting the foods 
produced from year to year, iron is the one product which can 
rival petroleum in the manifold and varied uses to which it may 
be converted. 11" we take into consideration shales, natural gas, 
and asphalt deposits, petroleum is one of the most widel.y dis- 
tributed of all natural substances. The word "petroleum" is 
derived from the Latin "petra, " rock, and "oleum," oil. For- 
merly oil was supposed to be derived from coal ; but coal-oil is oil 
distilled from bituminous coal. The term, properly speaking, is 
not synonymous either with petroleum or with illuminating oil 
produced from petroleum. Many of the names employed today 
to designate the various products of crude petroleum are of a 
more or less arbitrary character. 

Petroleum is obtained from shales, natural gas, and asphalt de- 
posits, as well as being found in the fluid state, and this latter is 
the most important of the forms in which it exists. It is sealed 
in certain rocks, and the oil-bearing strata are discovered by the 
drill. The popular idea of "reservoirs" of oil, or "underground 
lakes," needs modification. The huge gushers in Baku, and the 
unparalleled output of large flowing wells in Mexico have given 
color to the idea of vast caverns where oil is stored. The forma- 
tions containing the oil are known as "reservoir" rocks, which 
are porous, and these pores provide storage for the oil. The 
principal requisites necessary for a productive oil-field consist 
of a coarse-grained "reservoir" rock, overlain by a practically 
impervious cover, which is generally limestone or shale. The 
rock overljdng the "reservoir" rock is often alluded to as the 
"cap" rock. The "reservoir" rock is also underlain by one of 
such close texture as to prevent the oil from escaping. Were 
it not for compact, overlying beds, either the volatile oils would 
escape, or water would flood the oil strata ; and the impervious 
rock beneath is necessary to seal the oil in the "reservoir" rock. 
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E. R. Buckley in his "Building and Ornamental Stones of Wis- 
consin," gives an interesting table on the effective porosities of 
various stones which he tested. From 14 samples of granite the 
average porosity was .332 ; 11 samples of limestone gave an aver- 
age of 4.43; and 16 of sandstone showed the high average of 
14.46. It is obvious, therefore, that the possibility of oil reser- 
voirs in igneous rocks like granite is very slight. 

An oil reservoir may be defined as a system of intercommuni- 
cating spaces of such diameter and so connected as to yield oil to 
a hole penetrating it. The best reservoirs for oil are coar.se sands, 
conglomerates, and porous dolomitic limestones. Porosities vary 
very greatly in oil-bearing strata. "Sands may contain from 15% 
to 25% voids ; sandstones, 5% to 15% ; conglomerates may con- 
tain as high as 30% ; shales from 2% to 10% ; and some dolo- 
mitic limestones are rei)ortcd to contain as high as 35% voids." 
To explain the porosity of rocks, a crude illustration will suffice. 
A quart vessel may be completely filled with No. 8 shot, and still 
be capable of holding a considerable quantity of water. Some 
rocks in which oil is found might be compared to a sponge. This 
is especially true of limestones where dolomitization has taken 
place. "Oil sand," which is a term in general use in the fields, 
is not necessarily sandstone; for example, the "oil sand" at 
Petrolea, in Ontario, is porous limestone. 

Petroleum is not a definite chemical compound. It is an ex- 
tremely complex mixture of a series of hA'drocarbons — combina- 
tions of hydrogen with carbon — the number of the members com- 
posing which, as well as their respective proportions, varying 
according to the district in which the oil is found. It also con- 
tains many widel.y different substances in small amounts, whose 
eiact nature is not always clearly defined. In appearance, oil 
varies in color from water-white, through amber, to brown and 
black — the black being most common. The smell of some oils 
is pleasant; others have a decidedlj^ disagreeable odor. 

One of the most important properties of petroleum is its vol- 
atility. The lighter products escape when exposed to the air, in 
the form of vapor or gas, and the residue gradually becomes 
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denser and denser, until it reaches a solid state, when it may 
form a natural asphalt road, as may be seen in the interior of 
Mexico. Upon the volatility of oil depends the whole process of 
refining, the purpose of which is to separate it into its many 
valuable products. From the viewpoint of the petroleum re- 
finer, crude petroleum is of two general classes or types, namely, 
those petroleums which carry little or no asphalt and which 
are termed "paraffin base," and those which yield practically no 
solid paraffin but are rich in asphalt and are called "asphalt 
base" petroleum. Strictly speaking, however, there is still 
another class known as paraffin-asphalt, semi-asphalt, or mixed- 
base petroleums, typified by certain of the crude oils from Illinois, 
Kansas, Oklahoma, and northern Texas, which contain botli 
paraffin and asphalt, and are therefore a combination of the two 
other classes. The gravity of these oils ranges between those of 
Pennsylvania and California; their yield of gasoline is greater 
than that of the "asphalt base" oils, and less than that of the 
' ' paraffin base ' ' oils. Oils are frequently referred to as " light, ' ' 
or "heavy," the lighter oils having a paraffin base and the 
heavier oils an asphalt base. The scale used in determining the 
weight of oil is the Baumc hydrometer scale. Water on this scale 
ranks as 10° and most oils are lighter than water. 

Everyone is acquainted with the names naphtha, kerosene, 
gasoline, machine oil, paraffin wax, and asphalt, but the prod- 
ucts of oil are difficult to define. Crude petroleum has varying 
characteristics according to the fields where it is found, and 
differences are often observed in the same well. Gasoline proper 
is sometimes called motor spirit, petrol, essence, etc., and has 
often like charity, been used "to cover a multitude of sins." 
The term is, of necessity, flexible, though restrictions are tending 
to standardize it. 

The points of distillation of different products change with the 
demand. In tables published ten years ago, what was then desig- 
nated naphtha is now sold as gasoline ; while years previously, it 
formed a part of kerosene. In the early days of the use of oil, 
kerosene was considered dangerous, and this was due to the pres- 
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cnpc ot' constituents that arc now contained in gasoline, which 
woic tlicn regarded as of little value. Naphtha, which is called 
inlriilium sjiiril in (ii'eat Britain and hcnzint on the Eurojiean 
Continent, is a general name covering all the more volatile pi-od- 
ucts of crude petroleum. Gasoline which is known as petrol in 
Great Britain and as essence on the European Continent, is the 
most familiar of all the lighter products obtained from crude 
petroleum, and is used as fuel; for example, in the internal com- 
bustion engine of an automobile. 

Gasoline, or jietrol, is obtained Ijy the following methods: 

1. Distillatidii from pruJc petrolciini. 

2. " Criickiiif;' " (if the licavicr iictriiicuiii ilLsli Halt's. 

3. ('iiiKlcnualidn from casiiin-hoad ;;ils. 

4. DiHlillation from shale nil. 

The uses of ])etroleum are very luimcrous, and these have l)cen 
summai'i/.ed briefly in the "World Atlas of Commercial Gcog- 
i-aphy, " jniblished at Washington in 1921, 

"Petroleum is used chiefly as a source of i)Owcr, light, and 
lubricants, and these are the uses that everyone knows. Crude 
peti'oleum is used in decreasing ((uantities from year to year; 
more and more of it is ])repared for higher utilization by bi'caK-- 
ing it up into refined ])roducts of greater value. The nunil)er 
of these refined ])roducts is almost countless, and their uses are 
as \arious as the needs of mankind. The light-gi'avity ethereal 
products are employed as local anesthetics. The gasolines are 
the universal fuels of internal combustion engines. The 
naphthas are extensively used as solvents and are blended with 
raw casing-head gasoline to make commercial gasoline. The 
kerosenes, thougli used chiefly for illumination, are employed in 
increasing quantities as fuel for farm tractors. The lubricating 
oils and greases are indispensable to the operation of all kinds 
of machinery. The waxes derived from petroleum of paraffin 
base are utilized in many form,s — as preservatives, as sources of 
illumination, and as constituents of surgical dressings made for 
the treatment of burns. Petroleum coke, an almo.st pure carbon, 
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is used in metallurgy and in making battery carbons and arc- 
light pencils. Fuel oils obtained as by-products in refining 
petroleum are used for generating power by industrial plants, 
railroads, and ocean steamers. Road oils are employed to lay the 
dust on streets and highways, and artificial asphalt a product of 
petroleum, has in some places been used for paving. 

The petroleum industry is one of the most romantic in the 
whole field of commerce. It is often marked by harassing delays 
and disappointments during the early stages, followed by suc- 
cesses and rapid expansion when land is proven to be rich in 
oil. These features arc well illustrated by the history of the 
Pan American Petroleum & Transport Company, and its sub- 
sidiaries, which is the subject of the major portion of this book. 
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HISTORY AND FUTURE OF THE OIL INDUSTRY 
IN MEXICO* 

OWING to the comparatively recent discovery and devel- 
opinenl of oil in Mexico, it is justitiablc, in judging of 
its future, to give close consideration to the history of 
its past. For me to write such a history a largely personal nar- 
I'ative seems unavoidable. 

It is now nearly twenty-two years since I made my first 
prospecting trip to Mexico, looking for oil lands. It is ten 
jears since the developments which were made by our com- 
panies attracted the attention of the oil world by the bringing 
in of one of the greatest wells in oil history. During these ten 
years the vicinity of that remarkable development has been 
the scene of extraordinary activity, where a hundred companies, 
with scores of thousands of employees have performed every 
kind of work necessary in the exploitation of a most extraor- 
dinary field, which, being divided into comparatively small tracts 
of land, gave many independent developers an opportunity to 
share in the great discovery. 

Opinions as to the future of the oil industry in Mexico are 
as diverse as the number of individuals who, with more or less 
local and general knowledge, express them. Being the first to 
develop oil successfully in Mexico, and having formed very 
decided views before beginning exploitation, though without any 
knowledge of the prospectivity of the region, except such as was 
ascertainable by a close study of the surface and geological con- 
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ditions, I assuiuu that tlit' oijinions which I early formed, and 
still hold, and which time alone will corroborate or disabuse 
my mind of, will be of interest to you. 

Pioneering in Mexico— In May, 19U0, C. A. Canfield, a well 
known and successful oil prospector of California, and A. P. 
Maginnis, a prominent railway official of that State, wit It 
myself, made a trip to Mexico at the suggestion of the late 
A. A. Robinson, the then president of the Jlexican Central Rail- 
way Company, who had hopes of seeing oil developed somewhere 
near the line of his railroad. 

Although we then and always before considered ourselves pros- 
pectors, we had really graduated from that very worthy and 
energetic class of men to whom our great West owes so much. 
We were not under the necessity of being "grub-staked" by 
anyone, or of carrying our whole belongings on the back of a 
burro, or more ostentatiously on the hurricane deck of a cayuse. 
Our previous success in finding oil in California led to our going 
on this prospecting trip in a private ear, traveling with passes 
issued to us because of the benefit which it was supposed the 
Mexican Central Railway Company might gain from our 
success. 

Two thousand miles by rail we journeyed from Los Angeles 
lo Cardenas in the eastern part of the State of San Luis Potosi, 
there reaching the edge of that great descent where the railroad 
plunges from the central mesa of Mexico down over the upturned 
Tamasopo limestone formation, whose uptilting has created a 
gigantic barrier wall several thousand feet in height and several 
hundred miles in length, forming the eastern declivity of the 
Cordillera del Oriente of Mexico. Beneath this wall there 
stretches out to the coast that great plain known as La Huasteca. 
which is covered with dense, tro])ieal vegetation due to the warm 
weather and enormous rainfall of that region. 

To prospectors who were accustomed to the balmy atmosphere 
of the Rocky Mountain ranges and the Pacific Coast of Southern 
California, the trip from El Paso for over a thousand miles 
down to this jumping-off place, showed little climatic change. 
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The descent into La Huasteca Potosina, however, brought us 
into a country with which we were entirely unfamiliar. We 
were filled with misgivings as to the success of our trip. 

Active Oil Exudes — If it was the purpose of this address to 
describe the country which we penetrated, an interesting picture 
might be drawn of the beautiful and somewhat awe-inspiring 
scenery which is met with on the railroad going down through 
the Tamasopo canon, making a drop of five thousand feet in less 




SCENE ON TAMESI RIVER, TRIBUTARY OF THE PANUCO. 



than thirty miles, on a railway track which skirts the side of the 
canon, tunnels the backbones of various ridges, making hair-pin 
turns which suggest catastrophe, down past rivers of clear blue 
green water ; past the falls of Micos, where the leap of the water 
to where it falls in a mass of white foam is over 270 feet; down 
over the Taninul bridge where the Choy River flows out of the 
subterranean channel or natural tunnel in the rocks over two 
hundred feet below ; and for a short space one sees only the skies 
before jjlunging into a forest so dense that it is hidden almost 
completely as it wends its way through the jungle to the Panuco, 
thence to the sea; down by Valles and out onto the rolling. 
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junKk'-fovcrcd country which extends clcai' to the haiboi- of 
Taiupico. 

W'liile f^really iiitei'ested in tlie seeneiy, we were not inspired 
with niucli enthusiasm at the prosijcct ol' undcitakinj; to develop 
oil in tliis far uwa.y and strange region where the eliniatie and 
other obstacles seemed great enough to deter one I'l-om even 
undertaking to mine gold, much less to discover oil, which would 
mean only the beginning ol' obstacles to be surmounti'd bel'oie 
a market could be develoi)ed that would justify exploitation. 

We journeyed to a place about thirty-five miles west of 
Tani])ico where oil springs existed. A guide conducted us to 
two active oil exudes — one about three miles north of the Mexi- 
can (!entral Railway station, ('hijol, and the other about five 
miles south of the station known as Au/.a. 

At the latter ])laee we found a small conical-shaped hill known 
as Cerro dc la Pez, where bubbled a spring of oil, the sight of 
which caused us to i'oi-get all about the dreaded climate — its hot, 
humid atmosphere, its a|)parcntly incessant rains, those jungle 
pests the pinolillas and garrapatas (wood-ticks), the dense forest 
jungle which seems to grow up as fast as cut down, its great 
distance from any center that we could call civilization and still 
greater distance i'rom a source of supplies of oil well materials 
— all were forgotten in the joy of discovei'y with which we 
conteni|)lated this little hill from who.se base flowed oil in various 
directions. We i'elt that we knew, and we did know, that we 
were in an oil region which would i)roduce in uidimited quan- 
tifies that I'oi- which the world had the greatest need — oil fuel. 

Purchase of Potential Oil Lands — This visit was made before 
the days of automobiles. What we thought we knew was less than 
half of what was promised. Beaumont was to be discovered the 
next year, and all of the great fields of our Mid-Continent region, 
Kansas, Oklahoma, Texas, Arkansas and Louisiana were yet to be 
found. The nearest oil well supply station was Pittsburgh. Our 
market seemed to be the railways and industries of America, and 
all of the sliipjjing of the world which might be bunkered at 
Tampico Harbor and other seaports. 
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Of course, we l)(nijj;ht tlic luiich (Hacienda del Tulillo) upon 
wliieli tliis hill \v;is situated, and, of course again, we bought 
the laneh adjoining to the east, the Hacienda of Chaitacao, 
upon uliicli we found other substantial exudes north of Chijol 
station. Wc ex|)lored the regions to the north, south, east 
ami west. Wilhia a very few months we had ijenetrated 
the jungles, ci'ossed the riveis and traversed the ranges of the 
eouiitiy to the noiHi as far as the Sota la Marina River, findiiiLr 
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many places of similar promise to Cerro de la Pez and Cliijol. 
We went uj) the Panueo River and visited the seepages which 
have since been the scene of the great development known as 
the Panueo and Topila oil districts, going as far as the Tempoal 
see[)ages. We went to the south and visited San Geronimo, Los 
Iligueros, Jlonte Alto, Cliinampa and other lands further to the 
south. And we purchased Los Higueros and Monte Alto — 
properties upon which were substantial exudes. 



20 MEXICAN PETROLEUM 

The question naturally arises on what did we base our belief 
that there was oil to be found in coniiuereial quantities in this 
region, seldom if ever before visited by oil prospectors. The 
Cerro de la Pez, as well as Chijol, with their active exudes, the 
gas continually coming to the surface, the hill of material differ- 
ent from that of the surrounding country, the evidence of oil 
oozing along the contact Ijetween the formations of which the hill 
was composed and the sedimentary formations which abutted 
against it, the exposures of the strata along the railroad cuts 
from the mountains down to the vicinity of these exudes, giving 
evidence of the nature of the rock formation for many thousands 
of feet in depth — all led us to the inevitable conclusion that this 
oil found its home or origin either in the upper surface of the 
Tamasopo limestone or in the more thinly stratified limestones 
and shales overljnng it, and that these exudes merely marked the 
places where the Choy formation, or Mendez shales, were frac- 
tured and dislocated so as to permit the flow of the oil to the 
surface. 

Oil, being a liquid, is subject to the same influences whether 
the original oil-containing rocks are strata of porous sand forma- 
tions as in California, or the honeycombed thickly-bedded lime- 
stones, as here in Mexico. The pressure of the superincumbent 
strata, capillary attraction, gas pressure and hydrostatic pressure 
all tend to draw or force the oil from its original receptacle 
upward to the surface along everj' line of least resistance, here, 
as well as on the Pacific coast. And here in Mexico the evidence 
was convincing that the conditions were favoraljle for the storing 
of immense quantities of oil. 

Locating- the First Well— AVe got maps and guides and made 
extensive excursions through the country, acquiring lands 
wherever possible, surrounding the most promising oil exudes. 
The amount of our acquisitions before any well was completed 
was 450,000 acres in fee. Our companies afterward acquired 
other lands, making in all 600,000 acres, which we still hold. 

Our first well was located in March, a derrick built and the 
tools commenced 1o drop on the first of May, 1901. On the 
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fourteenth day of Mny wc were awakened early in the morning 
liy the driller, who told us that at the dejjth of 545 feet, oil had 
conic into the hole in such quantity as to lift the tools off the 
bottom and interrupt drilling;. He immediately put out the fire 
under the boiler and shut down, to await daylight and our 
inspection. 

Atteinpls liiid, in the jjast, been made to discover oil in i)ayin£i: 
ciuantities in Mexico. Everywhere these efforts were unsuc- 
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cessful. No drilling had ever been done, however, north of Cerro 
Viejo, wliich lies al)out eighty-five miles south of Tampico. The 
territory in which we began our development was virgin. 

Our attorney, the late Pablo Martinez del Rio, told us that 
if the oil business was not being carried on in the Republic, 
we were entitled, under the law, to a permit from the Depart- 
ment of Fomento, to import, free of duty, goods necessary for the 
business; and to be otherwise freed fi'oni taxation except the 
stamp tax, for ten years. He proceeded to get us such a con- 
cession. In order to accomplish this, he had to file with the 



22 



MEXICAN petrolp:um 



Department of Poniento a declaration from the Governor of each 
State and Territory of Mexico that the petroleum business was 
not being carried on in his jurisdiction. There was no difficulty 
in getting this declaration from the Governors of every State 
and Territory except one. The Governor of Vera Cruz claimed 
that efforts had been made to got oil in his State, at El Cugas 
(now Furbero) ; at Chapopote Nunez near the Tuxpani River, 




SCENE ON TUXPAM RIVER. 



and at Chapopotal, a hill on the hacienda of Cerro Viejo. An 
investigation, however, showed that the efforts in these places 
had been abandoned many years before, and our concession was 
granted. 

Purchase of Private-Owned Lands— At this time there were 
no known public lands in this part of Mexico. All the vacant, 
unclaimed lands were called "terrenos baldios" or "vacantes," 
and were merely unclaimed, formerly private lands, the titles 
to which may have reverted to the government. Our purchases 
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wevv all made of privately owned lands. Our dealings were all 
with the owners or tlie administrators of the lands. I mention 
this hecause there is an impression ahi'oad that the foreign! oil 
land holdinffs in Mcxieo were accjuired through concessions from 
tlie government — concessions of doubtful validity. Such an im- 
])re.ssion is absolutely erroneous, as all of the lands of all of the 
American companies, so far as 1 know, were the private prop- 
erty of individuals oi' of estates oi' "conjii-cgacioncs. " 

In 1887, Mr. W. A. (foodycar, then Assistant State Geologist 
of California, made a very exhaustive study and report on all 
the oil exudes of tliat State. It can scarcely be credited tliat 
he knew the significance of the inrormation whicli his ainuial 
repoi't conveyed to the experienced pi'ospector. That report, 
made some years before 1 went into the oil business, was really 
my best guid(! in the discovery of the various oil districts wliicli 
it was my good fortune to open up in that State. Mr. Goodyear 
visited and descril)c<l nearly every oil exude to be found in 
the entire State without ever undertaking to make any develop- 
ment of oil for himself. 

The early map makers of the coastal plain of Mexico not 
only named eve7\v stream of importance, each one of the mul- 
titude of towns whei'e the Indian iiopulation of this region had 
been collected for centuries, tlie haciendas where the largo land- 
owners made their lieadquarter.s — but tliey also found it con- 
venient to name these places after some distinguishing featui'c of 
the jiartieular locality. Such names were used as Chijol (the 
name of probably the most valuable wood in that eoimtry), 
Zapotal (tlie name of a grove of Chicle-Zajiote trees from the 
juice of whicli chicle, tlie chewing gum of commerce, is made), 
Encinal (a place where there is a grove of oak trees), Palnia Real 
(where tlic royal palm grows), and most interesting to tlie pros- 
pector, the words "El Chapopotc," "El Chapopotal," "Cliapo- 
potilla," "Cerro de la Pcz, " and "Ojo de Brea," all words 
meaning tar or pitch. These were names given to places in the 
vicinity of which oil exudes existed. A glance at a map of this 
coastal region shows that places bearing names of this character 
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are found from the mouth of the Rio Grande on the north to 
and beyond the Guatemalan boundary on the south. 

The Cerro de la Fez, or hill of tar, on the Hacienda del Tulillo, 
where we made our first land purchase and our first oil develop- 
ment, was merely by chance the first of these places we visited. 
The other places we later found, some of which we acquired, 
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many of which we made no attempt to acquire, might just as 
well have been the scene of our first exploitation as the one we 
selected. 

Our application for a "new industry" concession attracted 
the attention of the government authorities and others in the 
city of Mexico, to the fact that another effort was about to 
be made to develop oil in the Republic. Attempts liad been made 
before and abandoned for want of success. 
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Early Efforts at Oil Development — Forty-five years ago 
(1876), a Boston sliip eaptain, liaving purchased at Tuxpam a 
quantity of "cliapopotc," or tar, for use on board sliip, brought 
sonic of it with him to Boston, wliere it attracted tlie attention 
of his associates. A company was foi-med and lie returned to 
Tu.\i)am, acquired a lease on Cliapopotc Nunez and Cerro Viejo, 
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installed some of the machinery of those days (now obsolete) 
and managed to drill two or three wells to a depth of 500 or 
600 feet. These wells yielded oil in small quantities. He built 
n little i-efinerv on an island in the Tuxpam River, bringing the 
oil to the refinery at great expense, and treated it, producing 
kerosene, which he marketed in small quantities to the natives 
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ill that region. His associates in the business refused to furnish 
the funds for further exploitation. The old captain became dis- 
couraged and committed suicide. His bones lie buried at 
Tuxpam. 

Later, a man named Burke, of London, attracted the atten- 
tion of the late Cecil Rhodes to the oil possibilities of the country 
south of the Tuxpam River. They formed a syndicate, called 
the London Oil Trust, in which Rhodes became a participant. 
After expending about £90,000 in a futile manner, they aban- 
doned their direct efforts, and sublet their holdings to a company 
called the Mexican Oil Corporation, which also expended 
£70,000 in an unsuccessful effort to develop the property 
profitably. 

The lands which these people operated were acquired for them 
oi'iginally by a very reputable citizen of Mexico, Sr. don Jose 
Maria Ortiz. An unfavorable report, made by the late Sir Bov- 
erton Redwood, on the prospectivity of these lands, was given us 
as the rea.son for the abandonment of exploration by the British 
companies. 

Because of these unsuccessCul efforts continued over a period 
of years, our plan was looked upon with little faith by most of 
tlie authorities in Mexico City. It was regarded as merely a 
Yankee scheme for selling oil stock in a plausible but unstable 
enterprise. Oi;r undertaking to develop oil in reality received 
no encouragement except from the President of the Republic, 
Porfirio Diaz, and the Minister of Fomento, the late Bias Escon- 
tria. From both of these honorable men we received assurances 
of friendship and encouragement that alone gave us the heart to 
proceed with this enterprise. 

The Minister of Hacienda, Jose Ives Limantour, requested the 
Geological Institute to nominate two geologists to make a report 
on the oil prospectivity of the Huasteca region, and especially 
of our Cerro de la Pez. The report of one of these men. Prof. 
Virreyez, who has since become very optimistic about Mexico's 
oil resources, was unfavorable. The report of the other. Prof. 
Ezequiel Ordoiiez, was favorable, in fact, quite optimistic. The 
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latter was discrcditctl hy the Geological Institute because his 
report wiis so riivorahlc. 

Differences in Opinions— It seems, therefore, that in the first 
professional diagnosis of the oil prospects of the Iluastcca 
reRiou, and especially of our selected portion of it, the eminent 
doctors disagreed. Nevertheless, vvc obtained our concession and 
went ahead with our development, under a eloud of disapproval 
in Mexico ( 'ity, which included evei'yoiu' familiar with it, except 
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the President, the Minister ol' Eomento, our attorney, and Prof. 
Ordonez. 

Our immediate and continued success only embittered the 
President of the (ieological Institute and those who believe in 
the adverse I'eport of his favorite geologist. That bitterness was 
shown toward Prof. Ordonez, who quit the Institute because of 
it, and became a consulting engineer and geologist for various 
mining conqianies. 

Four \ears after the reports were made, there was held in 
Mexico City a meeting of the International Geological Congress. 
I extended to them an invitation to visit Ebano. AVe had the 
])leasure of entertaining seventy-five members of the congress 
in our headquarters building on the hill at Ebano, whence we 
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took them to visit our various wells on a railroad, the building 
of which had been justified bj' the development which we had 
made. 

A short time before the congress visited our camp the Presi- 
dent of the Geological Institute in Mexico City exhibited a 
small vial of heavy tar to Prof. Ordoiiez, saying to him in a 
sarcastic manner, "That is the whole of the production of 
Ebano. " We were at that time producing over a half million 
barrels a year of petroleum, and had a small refinery in which 
we made asphaltum with which we had paved many miles of 
streets in the City of ]\Iexico, all without the seeming knowledge 
of those who should be best informed about Mexico's mining 
industries. 

Then, as now, the opinions of the long range experts seemed 
to be accepted by the public in general, and those of the prac- 
tical, close range investigators were discredited. The experts of 
foi-ty-five years ago caused the withdrawal of support from 
our Yankee sea captain, whose bitter disappointment led to his 
suicide. Sir ISoverton Redwood (whom I had the pleasure of 
meeting in London shortly before liis death, at a dinner given 
to Mr. Bedford), desirous of being conservative, I presume, and 
not realizing the opportunities afforded to him and his em- 
ployers, basing his opinion upon investigations made by young 
geologists whom he had sent to examine the country, made an 
adverse report. He thus lost to his associates and his country 
the credit and the gain which would have been theirs had he 
visited the country himself and read aright the evidences which 
nature so bountifully furnished of the petroleum wealth of this 
region. 

Further Acquisitions — In 1906, stimulated by our successes, 
we determined to go further afield and acquire new properties. 
This effort was due largely to a circumstance which arose out 
of the desire of my old partner, George J. Owens, who ten years 
previously had drilled for me in Pern. 

Mr. Owens made investigations oF lands and owners as far 
south as the Tuxpam River. A property situated in what is 
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iiiiw kiiiiwii as the ('nsiaiio basin, anil wliii'li Mr. ( 'aufiold and I 
made IVuilk'ss cITorls to aciiuii'e six yuurs belorc, he I'oiuid had 
boen ac(iuiix'd Ijy Count Julvccourt, after a pre\ious Kodri,^iK'z 
option liad expired. Julvceoiirt bad transferred his rij;lits to the 
i^ariicr Asi)halt ConipanN-. Julvecourt liad also ae(|uired the now- 
well known pro[>ertics called Cerro Azul, Juan Felipe and (iil dc 
Soils. Owt'ns h'arncd tliat the C'erro N'iejo and Chapopote prop- 
erties were still lieUl Ijy the Eondon Oil Trust. lie immediately 
.sent woi'd to me at Eos Angeles to come down and examine tliese 
l)ropcrties. My associate, Mr. Canlield, having been .snl)jec1ed 
to an operation for appendicitis, was unable to t^o, so I induced 
iM}- very good friend, Dr. Norman ISi'idge, Mrs. Doheny and 
others to come witli me. We went to Ebano, got Mr. Wylic, 
gcnei'al nianagei' of our ]>ro])erties at that place, antl togetlier 
with Mr. Owens we examined these vai'ious prospects. Need- 
less to say, we became much moi'e enthusiastic than we were at 
the time of our (irst visit to the lluasteca, the ins[iiration com- 
ing not only from our prospecting experience in ('alifornia, but 
also because of our success at I'^baiio. The lighter cliaracter of 
(lie exudes we also noted with nuu'h salisl'action. (Ebano 12° 
Baiune, Casiano 'IV.) 

The rain fell nearly cA'(>i'y day that we were out on this trip. 
A small part of our journey from Tampico to the mouth of 
the (^arbajal River was made by water, the remainder we made 
on horseback, through I'cpeafed sliowers of I'ain, which kept us 
wet from morning till night. 

After we had reached tlie most distant ])lace to wlbicli Mr. 
Owens guided us, we made uji our minds that we wanted tliat 
jiroperty, wanted it badly, and wanted it right away. Mr. 
Barber, the head of the Barber As]i]ialt Company, was in New 
York; the office of the London Oil Trust was in England. After 
two months of negotiations and travel we became the owners of 
the subsoil rights of these properties, and of the surface as well as 
the subsoil rights of some of them. 

The Casiano Development — Then began another period of 
development. The next most promising of our properties was 
Casiano, distant from Tampico sixty-five miles. 
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As we knew wlicn we first saw El)ano that we were going 
to develop oil there in commercial quantities, so now we had 
laitli in the ])roductivity of this new district. We ordered 
sixty-five miles of eight-inch pipeline to bnild to tiiis distant 
point where no oil had ever been developed, and ciglit large oil 
pumps and the boilers for the pump stations of the futnie. 

We ordered |)i])elines and i)Uinp stations, the tanks to accom- 
modate the oil at the pump stations, the teriuinal storage, the 
derricks, drilling machinery and oil well supplies; at the same 
time we bought a right-of-way from Casiano to Tampi<M), 
except for a short distance. We constructed the pipeline in 
record time. We i)ut in the i)ump stations comi)lcte with pumps 
and boilers and the nece.ssary receiving tanks. Meanwhile we 
were drilling the wells for the oil to ])ut tlirough the i)ipcliii('. 

Our calculations on making the pi|)clinc pay were based on 
a minimum j)roduction of 3,000 bai'i-cls ])cr day which we wcir 
confident we could realize. 

One of our neighbors who owned a i)iecc of land over which 
the pii)elinc I'outc extended for a distance of twelve kilometers 
refused to sell us a right-of-way or to permit us to lay the line, 
so the line was laid from 'Pamijico south to his ])lace and from 
his ])lace south to ("asiano. 

Our first well came in with a production which increased 
gradually at the end of ten days to 15,000 barrels per day. ll 
filled all of our storage tanks. We closed the well to await the 
completion of the pipeline. 

In our second well we found a much thiniier stratum of hard 
rock over the oil de])osit than in tlie first one, and consequently 
it came in as a sui'|)rise before the casing was lodged so as to 
make it jwasible to shut the well in. This well flowed at the 
rate of GO.OOO or 70,000 barrels daily. When the vahe was 
closed, it lifted the pipe and escai)ed outside of the casing, mak- 
ing an oil spring (300 feet away fi'om the derrick), wliich 
flowed 3,000 barrels a day. By opening the valve, so that the 
pressure was reduced to 285 ])ounds, it was found tliat the well 
yielded about 23,000 barrels per day, and wasted no oil outside 
the casing. 
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We obtained an order from the President of Mexico giving 
us the right to construct our pipeline across the forbidden land, 
upon our agreeing to pay such damages as an arbitrator might 
assess against us in favor of the owner. This section of pipe- 
line, 71/2 miles long, was built with a rush. The production of 
the well was turned into the line, under a pressure of 285 pounds, 
on the twentieth day of September, 1910. This pressure and 
production the well maintained until November, 1919, when it 
began to show signs of exhaustion, after yielding 85,000,000 bar- 
rels of oil. 

Personnel of Organization — Our organization then consisted 
mainly of Mr. Canfield (since deecased), our first vice-presi- 
dent ; of Mr. Cliarles E. llarwood, vice-president, now ninety-one 
years of age, whose great faitli in our enterprise and its pro- 
moters never flagged (he made many journeys with me to 
Mexico in the early years of our development) ; of Mr. Herbert 
(r. Wylie, our general manager, to whose untiring efforts, good 
judgment, vast knowledge and ability to overcome the unfore- 
seen and seemingly impossible difficulties of engineering, and 
of woi'king luitried men whose language he did not tlien undei'- 
stand, a large part of our success is attributable ; of Dr. Norman 
Bridge, vice-president, whose beaming intelligence, faith in liis 
associates, cheerful and equable disposition, made him an inval- 
uable companion and business associate; and of tlie humble 
writer of this narrative. 

Without the co-operation and co-ordination of the abilities of 
these men there would have been lacking something which was 
vitally necessary to the continuation of our efforts througli 
I)eriods of discouragement which taxed the credulity of those 
not so well informed and put a responsibility ujion the heads of 
the organization that they would have been loath to assume 
without the moral, mental and physical support of the other 
members of the outfit. 

The desire to justify the confidence of our stockholders caused 
us to jiay in dividends the net earnings of the Company. The 
need of investing large sums to develop our new areas necessi- 
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tatt'd our turning to the banks, to get the money Tor tliese 
undertakings, on the credit which our enterprise inspired. In 
our home city of Los Angeles we failed to get the support which 
we sought. All of the earlier hoi'rowings of the (Company were 
made from two of the principal stockholders, Mr. Canfield and 
myself, who advanced tx large part of the $3,000,000 which we 
invested at Ebano before our income began. 

We were more fortunate when we attempted to raise money 
lo build the pipeline from Tampico to Casiano. Being in a posi- 
tion to subscribe a large part of the money ourselves, the man- 
agement secured its money re(iuircincnts by what might be 
called inside financing. The development of this enormous well, 
which could not be shut in, made it necessary, however, to build 
millions of bari'els of steel and cement storage to accommodate 
the flow of the well, until such time as a sufficient market could 
be found. One hundred and five 55,000-barrel stoi-age tanks wei'e 
erected in I'ccoi'd time, also a 7r)0,000-barrel reservoir. 

Markets for Products — The markets were slow to absorb our 
|)roduct, although our first large customer, the Standard Oil 
( '(impany, took fi'om us 2,000,000 barrels a year for a period of 
live yi'ars, paying for a large part of it in advance, much to our 
relief. \Xv found it necessary to build up a market. This we 
(lid with success in the New England States and other North 
-Mlantie i)orts where the sales grew from nothing to its present 
Mu^asure of over '20,000,000 barrels i)er annum. 

Shii)s were necessarj- to deliver this oil. The purchase of 
ships required money. We therefore undertook to raise the 
money on a mortgage of our property. The plan failed because 
of a i)essimistic opinion of our oil property given to the jieople 
to whom we were trying to sell our bonds. In 1911 we came 
to know a young banker, the late George G. Henry. He listened 
to our enthusiastic descrijition of the possibilities of our enter- 
[)rise, believed in it, and induced his partners, Wm. Salomon & 
Comjiany, to purcliase $5,000,000 of our securities. 

In order to i)lace these bonds, however, a report by a reputable 
geologist and engineer was necessary, and one was selected for 
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the purpose, Mr. Ralph Arnold. He and his associate visited our 
properties at the request of the bankers in June, 1911, and spent 
two months there. 

Yields of Important Properties — The Ebano district he valued 
at $1,200,000. 

It had already produced over 10,000,000 barrels of oil, and 
for the last ten years has been producing at the rate of 5,000 
barrels per day. No wells have been drilled there in ten years. 
Since this report it has yielded more than 18,000,000 barrels. 
Its total yield is nearly 30,000,000 barrels. 

To the Casiano property he gave a valuation of $2,000,000. 

That property has yielded over 80,000,000 barrels of oil since. 
Our Cerro Azul property he appraised at $1,056,000. We did 
not develop this property until five years after his visit, but 
during the last five years we have taken 70,000,000 barrels of 
oil out of it, and are at the present moment shipping over 
200,000 barrels per day from that basin. 

His total valuation on all of our properties was $9,438,000. 

We determined to try and get our banliing friends them- 
selves to visit the property, believing it was only by actually 
i.eeing it that they could gain the confidence which we were quite 
sure the report of the geologist had failed to inspire. In the 
fall of 1911 they came. 

The party consisted of twelve or fourteen well-known bankers 
of New York City, Philadelphia, Baltimore, Pittsburgh and Cleve- 
land, with expert geologists representing some of the banks, the 
most eminent of whom was Dr. I. C. White, former State geolo- 
gist of West Virginia, representing the banking house of Wm. 
Salomon & Company. 

Dr. White's valuation on the Ebano district was $2,000,000, 
on the Casiano district $10,674,000, a total of $12,674,000, as 
compared to a total of $3,200,000 made by the first geologist. 
His valuation of the oil properties other than Ebano and Casi- 
ano was $50,000,000, making a grand total of $62,674,000, as 
compared with $9,438,000, the valuation of our ultra-conservative 
friend. 
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The visit of our bankers accompanied by the various geolo- 
gists and l)y Dr. White, was justified by the difference in these 
reports. Here again the doctors disagreed, but the patient got 
well ; that is, got his loan of money, which was justified by the 
optimistic appraisal. 

The region visited by these two geologists in 1911 has since 
been developed to a considerable extent. Probably about one- 
third of its production has been exhausted. The remaining two- 
thirds have been proven to be oil territory. When this region 
is exhausted, the other great areas that have beoi marked 
by the Almighty as containing oil will still remain, developed 
and undeveloped, to add their quota, mounting into billions of 
barrels. 

Looking Ahead — Up to the present the oil exudes found in 
numerous places along tlie Mexican coast have been the only 
guide for the development of oil. Such a guide has been suc- 
cessful, and it will continue to bo so until the last of the petro- 
liferous areas showing oil exudes is developed and exhausted. 
In this line of tliought we must distinguish between the exude 
which denotes the existence of underground oil pools and those 
indications, such as impregnated surface rocks to be seen along 
the foothills of the Sierra Madre mountains, which indicate 
merely tlie dissipation of the oil theretofore existing. 

The close examination of the ancient maps and the exploration 
of the surface of this gulf coastal plain show that of the total 
area a very small percentage is marked with oil seepages. The 
total amount of such areas being small, the oil pools which 
they indicate will be exhai^sted long before the discovery of the 
large number of oil pools which exist under the neighboring 
lands which have no exude.s, but which may be directly connected 
with the places where exudes exist. 

Quoting the best posted and most reliable of the Mexican 
geologists : "If the oil pools of the Mexican Coastal Plain exist 
only where oil seepages exist, then the life of oil production in 
Mexico is comparatively short, and could be estimated at from 
one to possibly two more decades, with a continuously declining 
production beginning within the next few years." 
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It is a fact that the existence of an oil exude in this region 
invariably means the close proximity of a volcanic plug or 
dyke, whether visible or hidden underground. Practically all of 
these exudes are located near such basaltic plugs or dykes, and a 
great many of them are found at the contact between the 
volcanic and sedimentary rocks, as in the case of Cerro de la 
Pez, Moralillo, El Chapopote, Cerro Azul, Las Borrachas, Gil de 
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Solis and Cliapopotal. In these cases the sedimentary rocks are 
always of shale, sometimes, however, overlaid by marls and sand- 
stones. The necessity for the co-existence of these basaltic cores 
and oil exudes along this coastal plain is resultant from the 
following facts : 

First — Verjr thick bedding of impervious shales which cover 
and hermetically seal the underground oil pools, thus preventing 
their waste. 

Second — The absence of important faults in the shales. 
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Geological Features — The oil which makes its way to the sur- 
face generally follows the contact between the basaltic rocks and 
the scdinicntaric's, along which contact it finds a place of least 
resistance. Occasionally these exudes follow up through crevices 
produced by old volcanic explosions above a mass of underground 
basalt which has not reached the surface. In any case, the oil 
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coming up to the surface of tlie ground does so against great 
resistance. The development in many places, notably at Ebano, 
demonstrates that the volcanic phenomena which resulted in these 
basaltic plugs and dykes has contributed in no uncertain measure 
to the existence of the areas of dislocation and cavities which 
afterwards became filled with oil through a very slow process of 
accumulation. The larger these basaltic dykes and plugs and the 
more frequently they are encountered, the larger will be the 
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number and the size of the oil pools in their i^roximity. It is 
not meant to contend that where there are no basaltic hills or 
ridges, there no oil will be found, because it is admitted that the 
volcanic phenomena are not indispensable to the formation of oil 
pools in Mexico. And, furthermore, the number of underground 
masses of volcanic rock which make no appearance on the surface, 
except possibly by a fracture, is very great. This has been 
demonstrated by the bodies of volcanic sand as well as rock 
drilled into, at Chijol and in other places where no exposures 
of volcanic rock appear on the surface. It is altogether likely 
that where there is a total absence of basaltic rocks in a given 
area there will be oil pools of more moderate size than those 
heretofore developed. It is also quite likely that in these nu- 
merous hidden oil pools rests the more remote future of the oil 
production in IMexico. 

There are two questions of vital interest in this connection: 

First — Do the oil seepages s])arscly scattered over an immense 
area indicate with certainty the existence of pools of oil in the 
vicinity beneath ? The experiences of the last twenty years give 
Ihe answer to this (piestion decidedly in the affirmative. 

Second — Are there substantia] pools of oil in places far away 
from the vicinity of these exudes and also far away from any 
form of volcanic action or volcanic rock masses? To this we 
venture the re])ly "Yes." 

Having answered both these questions in the affirmative, a 
further question might l)e asked with relation to each of them: 

ITow to look for and discover the much-desired oil pools? 

Where oil exudes indicate the existence of oil pools beneath, 
a careful study sliould be made of their nature and occur- 
rences, so as to determine, if possible, whether the oil exudes 
arc part of a series of exudes which indicate a line of fracture 
or dislocation extending in any pai-ticular direction. Often care- 
ful search will reveal that the exudes continue along a definite 
line, and that drillings made at right angles with the extension 
of this line will determine where the pool is located and its 
width, after which drillings along the line of exudes will reveal 
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the extent of tlic pool or pools. Sometimes a study of the strati- 
graphy of the rooks which appear on the surface in tlie vicinity 
will indicate the position with relation to the exudes that the 
uplifted, anticlinal or domal structure bears. 

It is well known that in Mexico, as in California and other 
jilaccs, the toiiog:rai)hy of the surface is not a safe suide as to 
the faulting of the rocks beneath. The bed of an arroyo or a 
vallc\' is often located along the axis of an anticlinal, tlie rocks 
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dippiiiLi' botli ways, and the valley becoming the natural site fin- 
wells to be located to penetrate the top of the fold and get the 
gas pressure and oil pi'oduction, if there be any, underneath. It 
must be borne in mind in making these investigations that great 
care and good judgment nuist neces.sarily be supplemented In- 
good luck in order that results may be frequently obtained. In 
our drilling experience at Ebano we endeavored to follow 
the rea.soning which I have attempted to set forth, and we have 
found that there are oil bodies existing under at least three 
different conditions in this section. These may be described as 
being; those oil i)Ools found at the place of contact between the 
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sedimentary and the volcanic rocks, penetrated by wells drilled 
close to the base of the volcanic hills which reach to the under- 
ground reservoirs somewhere along the area of contact. Other 
pools were found by following lines of exudes which appear 
on the surface, extending from the base of a volcanic plug in 
many directions, some of which lines usually extend to greater 
distances and show more continuity and life in the exudes than 
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the other lines. Along these lines radiating out from the plugs 
we have drilled wells with almost invariable success. As the 
fracture of a pane of glass decreases in its force from where 
a rock or bullet penetrates the glass to the end of the fractures, 
where the force spent by the missile is exhausted, so these vol- 
canic plugs sometimes fracture the sedimentary rocks in many 
directions, and where they are located in the vicinity of other 
volcanic plugs, a fracture often extends from one plug to another, 
indicating a line of greatest force or disturbance, and possibly 



THE OIL INDl'STRY IN MEXICO 



45 



tlio existcnec ol' a hidden dyke connecting the two plugs, but not 
itself appearing on the surface as is the case between Cerro 
de la Fez and Cerro la Dicha at Ebano, and Pelon and Cerro 
de Las liori'achas on our Juan Felipe property, except in the 
hitler case tlic volcanic dyke does appear at the surface or give 
evidence of its existence by detached masses of basaltic rock 
being found along the line between the two hills, which is more 
than thi'ce miles. 

in many cases we have drilled on these lines of Fracture, 
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locating the derrick directly on the line, and having drilled to 
a depth beyond which we did not expect results, we have moved 
the derrick in one case only eight feet, in another twenty-two 
feet, and developed a pool of oil with the second hole, thus 
justifying the second drilling. Sometimes it was necessary to 
drill the third hole not very far distant, but on the opposite side 
of the fracture from the second — the first being located on the 
line of fracture. 

Small Seepage May Indicate Substantial Pool— Thus we have 
demonstrated that a very small seepage may be the location 
of a substantial pool which is not directly under the seepage, 
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but is to one side of it, and this can only be determined by 
drilling a second well, which, if unsuccessful, must be followed 
Ijy a third in order to discover whether there is or is not a pool 
in the vicinity of the exude. This very close fine-tooth combing 
of tlie possible oil regions of Mexico lias only been done so far 
to a very slight extent. 
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It must be kept in mind that the sedimentary formations which 
appear at the surface and which the wells penetrate to a depth 
of 2,000 feet, more or less, were distributed by the waves of some 
primitive ocean over a surface of rocks already faulted, broken, 
and uptilted, and that after the deposit of these sedimentaries, 
they were themselves penetrated and faulted and disturbed by the 
volcanic plugs and dykes which were forced up through the fault- 
ings of the underlying limestones, and up and to the surface 
through the hundreds of feet of sedimentary rocks deposited on 
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the limestones. Tlie ovideiioo ol' tlicso siilwcquent actions to tlie 
uptiltiii^ and foldinfi; of tlie Tainasoi)0 limestones is cvery- 
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where discernible throughout this region, and as the sedi- 
mentary rocks were and are impermeable, the basaltic masses 
forced up through the sedimentaries, created a passage for the 
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oil to accumulate on the surface along the contact and through 
the dislocations made by the basaltic plugs. Inasmuch as the 
basaltic plugs forced their way upward through the faults and 
breaks of the Tamasopo limestones, in most instances the anti- 
clinal foldings or the domal structure of the sedimentaries for 
which the volcanic plugs, both visible and invisible, are respon- 
sible, occupy a position above the corresponding foldings in the 
Tamasopo limestones which existed long before the existence of 
the sedimentary rocks. It is in this way that the domes and 
anticlines of the limestones and shales of the earlier period 
where the oils and gases would naturally collect, are almost in- 
variably beneath the disturbances, domal and anticlinal, in the 
later sedimentaries, which latter become the most likely places for 
the drilling of wells to reach the subterranean pools. It is not 
reasonable to suppose that all of the anticlinal folds of the earlier 
Tamasopo limestones were the location of subterranean influences 
which forced basaltic masses up through them to the surface. In 
these cases there would be little, if any, evidence on the surface, 
of the existence of the anticlinal fold beneath, and of the sub- 
terranean oil pools which would naturally collect under such 
conditions. These places then become the sites of the hidden 
pools which have no basaltic plug or exude on the surface to indi- 
cate their locality, and which must be found, if at all, only by 
the careful and scientific investigation of the rock conditions, both 
close and remote, drawing conclusions from the developments of 
other localities and possibly depending upon the determination of 
the extension of some line of exudes in some distant field for the 
information which may lead to their discovery. 



CHAPTER III 
DEVELOPED iVND UNDEVELOPED LANDS 

MIOXICO, vvlii(;h at the bcgiiniing- of lliis century was iin- 
knovvii as a laTid of oil, is now the seeond largest pro- 
ducer of petroleum in the world. Many of the valleys 
whidi today are scenes of I'estless activities were tiicn scantily 
]iopulatcd, and over them cattle roamed, or were mii'cd in the 
exudes of oil lo the dismay of their ownei's. Much of the un- 
cleared land was covered with a jungle growth so dense as to 
shut out the sun, and formed a serious obstacle to those who first 
ventured within its i)athU'ss depths in search of oil. The dis- 
covery of oil in Mexico is due to the men who formed the 
iMcxiean Petroleum Company of California. 

Investigation was begun on lands in pi-oximity to the ilexican 
Central Railway, which had been extended to Tamjiico in 1890, 
and which would offer a ready market if the territory proved to 
be oil-i)roducing. Neai' kilometer post 61IJ, which was after- 
wards named Ebano, extensive oil exudes were discovered. 
Several contiguous tracts of lands in this neighborhood aggregat- 
ing 4r)0,000 acres were purchased in 1900, and the ^Fexican 
Peti'oleum Company of California foi'med i'or the jnirpose of 
developing these lands was incorjjorated on December 20, 1900. 

This Company has the lionor of being the first producing 
oil company in irexico, and not until several years after the first 
drilling at Ebano did any other company find oil in commercial 
quantities in the Republic. It is true that the Aztecs and the 
Spanish conquerors collected oil from the seepages and used it 
as did the Incas of Peru and the early inhabitants of Rumania 
and Mesopotamia. Spasmodic efforts were also made during 
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the closing years of the nineteenth century to reach the oil, and 
many pathetic reminders of these failures are found in the jungle 
today; but none of them had any success until the Mexican 
Petroleum Company began operations twenty-one years ago. 

Ebano Fields — Immediately after the purchase of the Ebano 
property, preparations for development were begun, and in 
February, 1901, a railroad spur was built to facilitate the deliv- 
ery of material to the places selected for drilling and tlie 
building of a camp. 




ENGINE ON COMPANY S RAILWAY AT EBANO. 



The site chosen is strikingly picturesque; the buildings cover 
the summit and flanks of a cone-shaped hill known as Cerro la 
Dicha, and there is probably no better equipped camp today in 
Mexico. The thoroughness with which the General Manager, 
Mr. Herbert G. Wylie, planned this camp so that it might be 
efficient, sanitary and have the features of a home, may be 
judged by an enumeration of a few of the buildings. There 
was installed immediately an ice and cold storage plant to 
provide pure water and proper refrigeration for meats ; in a 
short time there was built, in addition to the necessary ofSces, 
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a hdili r ami l)lacl<smitli 's sliop, and a large supply warehouse, 
(iood houses were constructed of brick or wood for all em- 
ployees, and a large recreation room, which is without any rival 
in the Kepuhlic of Mexico. Water was brought through a six- 
inch line from the Tamesi River, which is about fifteen kilometers 
I'roiii the ciimp at Ebano. Under the direction of a medical 





DUGOUT — ON TAMBSI RIVER. 



doctor appointed by the Company, a hospital was built and 
equipped. 

For several years the annual reports were monotonous in 
regard to expenditure and little income. Each year saw an in- 
crease in the production of oil, but with depressing sameness the 
Muniagement had to report there was no sale for it. 

The gusher Pez No. 1, yielding 1,500 barrels a day, which 
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was drilled in on April 6, 1904, caused the greatest satisfaction 
to the Company, but it only made the question of sales more 
acute. Gusher conditions called for more outlay as the oil must 
be stored, and ultimately, around Ebano, tanks and reservoirs 
with a capacity of 678,986 barrels, were built. It may sound 




ONE OF THE FIRST WELLS AT EBANO. 



almost incredible today to report that from 1901 to 1905 no 
substantial market for fuel oil was available. Negotiations with 
the Mexican Central Railway were concluded on May 10, 1905, 
and a contract was signed for the supply of 6,000 barrels daily, 
for a period of 15 years. This was the first contract made by the 
Mexican Petroleum Company. It is small compared with con- 
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tijicls today wliicli tcitnl liO.OnO.OOO luirrels, but at a moment 
when it seemed irni)ossihle, witlioiit p:reat expenditure, to sell 
fuel oil, it was a propitious beginning. 

Within a lew years the Company produced and sold over 
If), 000, 000 liarrels ol' oil. Deliveries were made under the terms 
of the contract until its termination in 1920, with the exception 




SEEPAGE AT CF.IiKO I,AS BOKHACIl AS, JTAX EELlrE. 

of inevitable interruptions caused by the uns<?ttlcd political con- 
ditions in Mexico which arose in 1910. 

When the Hxiasteca Field was developed in 1910, drilling at 
El)ano was halted, but the wells are producing an average of 
150,000 barrels monthly. 

Huasteca Fields —The success of a company depends as much 
on the vision of its directors as upon the development of acquired 
territory, and exploration went hand in hand with production. 
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Ebano had been proven to have great possibilities, and addi- 
tional oil lands were sought for, south of the Panuco River. 
To one who visits the southern oil fields of Mexico by means 
of modern roads crowded with motor traction from Fords to 
ten-ton caterpillars, and by railways and gasoline launches, it 
is difficult to imagine what the territory was like when the value 




SEEPAGE KEAR CAMTECHANA. 



of these lands was first discovered. The country was one vast, 
almost impenetrable jungle. The simplest food was often diffi- 
cult to procure; and after a weary day beneath the rays of a 
scorching sun, or laboriously cutting a way through the thick 
growth, one's night was tortured by insects from which no 
improvised shelter furnished any protection. To make a path- 
way through territory of this kind, untouched for centuries, and 
with no knowledge of what lay ahead, is the acid test of endur- 
ance and confidence. 
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It had been relatively easy to prospect around Ebano, as the 
railroad had opened up the country, but in the southern fields 
there was neither rail nor road, and only rarely trails. Lake 
Tamiahua, a large sheet of water joined by a canal with the 
Panuco River, connected the known district around Tampico 
with the unknown Huasteca region. Humidity and heat in the 
tropics, annoying enough in themselves, promote a growth pleas- 
ingly luxuriant to the spectator, but so tangled and bewildering 
to the pioneer as to call up every reserve of fortitude and en- 
durance. In these fields no axe had rung through the woods for 
generations, and the jungle formed by centuries of growth and 
decay was dark and menacing. The early explorers found not 
only the jungle, they were also oljligod to wade througli swamps 
and marshes, and ford rivers with their own peculiar dangers. 

Lands were acquired during the years 1905 and 1906, in the 
Huasteca region, and a company formed on February 12, 1907, 
called the Huasteca Petroleum Company. A new companj' — the 
Mexican Petroleum Company, Ltd., of Delaware — was incorpor- 
ated on February IG, 1907, which today owns 1,400,000 acres of 
land in Mexico, and over 4,000,000 barrels of storage at distrib- 
uting stations, in North and South America. 

The market for the oil at Ebano was for many years restricted, 
and opportunities for its sale outside Mexico did not present 
themselves until nearly ten years after the original company 
was organized. During 1909 the outlook seemed to justify 
development on a larger scale, and preparation was made for 
drilling in the Casiano basin. The experience of gusher con- 
ditions at Ebano, and the very promising surface indications 
in the Huasteca territory, led the management to make pro- 
vision for a flow of oil simultaneously with the drilling. 

The drilling rigs were erected on two sites named Casi- 
ano 6 and Casiano 7. Roth wells came in during 1910; Casiano 
6 with a capacity sufficient to fill two 55,000-barrel tanks in a 
short time, and Casiano 7, which proved to be the larger of the 
two. During the drilling of these two wells, the building of the 
pipe line and pumping stations and constructing the roadway 
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was pushed forward witli all possible speed. Hundreds of 
workers were employed in cutting down trees and clearing away 
the jungle growth. Barges were built for crossing three rivers 
— La Laja, Cucharas and Carvajal. Water was taken from the 
Tancochin and Cucharas, and pumped to the stations which were 
erected at Garrapatas, Horconeitos, La Laja, San Geronimo and 
Casiano. Two water supply stations were built, one at Esper- 




CROSSING THE RIVER CUCHARAS BY BARGE. 

anza, several miles from the mouth of the Cucharas River, and 
the other on the Tancochin, near Casiano ; a third has been com- 
pleted in 1922 at Juan Felipe. 

Casiano No. 7 was drilled in on the morning of September 11, 
1910, and flowed without interruption at the rate of between 
twenty and twenty-five thousand barrels a day \intil November, 
1919. 

The largest well in the world — Cerro Azul No. 4 — was com- 
pleted by the Company on February 10, 1916, and closed in on 
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February 19th. The features of the bringing; in of tliis well are 
so remarkable, tliat a se[)aratc aecount is frivcn in the chapter 
on "Tliree Paiiioiis (inshers." The requirements of the f'onipany 
were nu't by Casiano No. 7 and Cerro Azul No. 4 until recently. 
Several new wells have been drilled since February, 192L A 
comjilcte list of the j)roducing wells in the Southern Fields, with 
the date of completion and estimated production is as follows: 

Xame of Wrll Completed Potential Produetioii 

Barrels 

• Vini Azul No. 4 Feb. I'J, 1'J16 26n,85S 

Cpito Azul No. .•'. Apr. 23, 1921 3n,nnil 

Cerro Azul No. 7 Miiy 1, 1!I21 75,00(1 

Tierrii Hliuica No. 1 May 21, I1I21 7.5,(100 

Cerro Azul No. 9 Au^-. .",0, 1921 100,000 

(Jerro Azul No. 8 Nov. 8, 1921 100,000 

Cerro Azul No. 11 Nov. 11, 1921 100,000 

Cerro Viejo No. ;! Nov. 20, 1921 40,000 

Cerro Azul No. 12 Dee. 29, 1921 _ 25,000 

Cerro Azul No. 10 Dee. .'iO, 1921 25,000 

Cerro Azul No. 15 Feb. 7, 1922 _ 75,000 

Cerro Azul No. 16 Feb. 18, 1922 25,000 

Cerro Azul No. 14 Feb. 18, 1922 20,000 

No period in the history of tlie Company in Mexico has shown 
so much activity as at the moment of going to. press. Pipe lines, 
pumps and refinery are being utilized to the limit of their 
capacity. The nwnthly outinit from October 1, 1921, until 
March 31, 1922, was as follows: 

Oi'tober, 1921 3,445,854.23 Barrels 

November, " 5,828,351.08 ' ' 

December, ' ' ...._ _ 7,529,015.50 ' ' 

January, 1922 6,699,089.79 ' ' 

February, ' ' 6,549,988.42 ' ' 

March, " 6,689,846.84 

Total 36,742,145.86 barrels 
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Terminal Near Tampico — The River Panuco and its chief 
city Tampico, six miles from tlie bar, was a few years ago un- 
Imown outside of Mexico, save to the officers and crews of 
occasional vessels. Today, numerous tanks, offices and work- 
shops have been built on the banks of the river from its mouth to 
Tamos beyond Tampico. Many oil companies have their terminals 
here, and the oil from the southern fields flows through pipe 
lines to the wharves, whence it is shipped to both hemispheres. 
The shipping in the river, owing to the incoming and outgoing 
tankers, has raised the port from a position of unimportance to 
one of the principal traffic centers in the western world. 

Arriving at Tampico a few years ago, baggage was carried by 
porters, and only rarely could one have a horse-drawn vehicle. 
Automobiles did not exist. Today, numerous cars occupy the 
stands in the city or dart through the crowded streets. As 
recently as 1916 it took an indefinite period to reach the Southern 
Fields. The road was completed, but automobiles had not been 
delivered. Owing to the treacherous nature of Lake Tamiahua, 
which is sometimes suddenly swept by storms, a day or even 
two might be spent in travelling from Terminal to San 
Geronimo. These 52 miles can now be covered in three hours 
over a well-paved highway, and the three rivers between these 
two points crossed by barges which carry the automobile. 

The Huasteca Petroleum Company has the largest and best 
situated terminal on the river. It occupies a section of land 
651 acres in extent, on the right bank of the river, about four 
miles from the Tampico bar. A large wharf, 1,500 feet long, 
has been constructed capable of accommodating simultane- 
ously three of the Company's largest tankers. The land rises 
somewhat abruptly from the river's bank; and as the tanks are 
built on the higher portion of the land, the oil flows by gravity 
through 16-inch lines to the wharf. The hose pipes at the wharf 
are 8-inch, and three vessels of 10,000 tons can be loaded at the 
same time, each at the rate of 6,000 barrels per hour. 

The Company has 58 automobiles and 50 trucks ; in addition 
there are two fire trucks for emergencies, and 20 caterpillar 
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tractors wliieli are employed to cany engines, boilers, lumber for 
the ('(iiist ruction of rigs, and pipe line equipment. All roadways 
through the properties are crowded from daw-n till sunset. 

Communication between Terminal and Tampico is maintained 
by means of fifteen launches, and thirty-four barges, which ply 
at regular intervals. There are seven tugs to handle the barges 
and the fleet of thirty-one tankers. 




CATERPILLEK TRACTOR IN JUNGLE. 



Near the waterfront and landing stage, are the general and 
marine offices, a laboratory for testing the oil before shipment, 
a cai'pcnter, and a nuichiue shop, electric light plant, foundry, 
boiler liinisc, lumber shed, painter's shop, warehouses whence 
matrrial is shii)ped to the various fields, a garage, a commissariat, 
an ice plant and a laundry. On the higher grounci, behind these 
buildings, are large dining-rooms, offices of the accounting de- 
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partmeiit and engineering; staff, and the residences of the Ter- 
minal Superintendent, American, and many Mexican emplo.yees. 

Scattered over a large area near the summit of the rising 
ground are 49 tanks and 1 reservoir, with a capacity for storing 
3,414,000 barrels of oil. The first section of the refinery at 
Terminal was built in 1914 and consisted of 3 units capable of 
handling 30,000 barrels daily. An addition was made to the 
refinery in 191.5 bringing its capacity up to 7.5,000 barrels. 
During 1921 a second plant was completed with 4 batteries of 6 
heaters each which can treat 60,000 barrels dailj'. There is also 
a H'iscosity plant with 3 heaters which can, when necessary, add 
5,000 barrels to the capacity of the refinery, making a grand total 
ofi 140,000 barrels daily. 

Most of the fuel oil is stored at Taiikville, which lies about 3 
miles beyond Terminal. There are 58 tanks at Tankville of 
55,000 barrels each, making a total of 3,190,000 barrels or a 
grand total of 6,604,000 barrels at Terminal and Tankville. 

At Terminal and throughout tlie fields thousands of Mexicans 
are employed, some of whom are doing highly skilled work. 
Three school houses have been erected by the Company where the 
children receive daily instruction in elementary subjects, and 
recreation is provided for them as- well as for the employees. 
The instructional value of the Company's business to many of 
tlie workers is incalculable, some of whom have acquired very 
valuable knowledge of the technical side of the business. 

The health of all employees is carefully attended to by a staff 
of doctors and trained nurses ; in addition to the doctor and hos- 
l)ital at Ebano already mentioned, there are seven doctors, four 
nurses, two fully equipped hospitals, and two emergency hos- 
pitals at points of greatest activity between the Panuco and 
Tuxpam rivers. 

Twenty years ago the inhabitants of the oil districts of Mexico 
utilized the methods of transportation which had obtained for 
centuries. The boats on the rivers were merely dugouts, and on 
land they carried their produce or it was borne on the backs 
of mnles or donkeys. There is no external featv;re which so 
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cltarly inuiks the difference between the undeveloped and tlie 
most i)ro.nivssive nations as the difference between the methods 
of movin^r tlieir floods. Pro^ness to a great degree is determined 
by si)eed and ease of communication. The Mexicans have learned 
many modern methods of woi'k during tlie twenty-one yeai-s 
of the Comjiany's activities in Mexico. A new world has been 




CIIILDKEN AT ONK Oi' THE COMPANY S SCHOOLS. 



opened to them, and their knowledge of the intricacies of 
machinei'y and time-saving applianct's should be of immense 
service to them in the development of this country of great 
possibilities. Thousands of men who would have learned nothing 
beyond wliat is necessarj- for tilling a small plot of land, have 
assisted in the laying of pipe lines, the building of pumping 
stations, the installation of pumps, drilling for oil, and the 
numerous activities connected with the production of petroleum. 
They have tlius gradually become acquainted with the working 
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and handling of one of the greatest and most important in- 
dustries of the world. The faithfulness of the Mexican workers 
has been frequently emphasized by officials of the Company, 
and on occasions when political troubles necessitated the with- 
drawal of Americans, the Company was able to continue the 
shipment of oil chiefly owing to the loyalty of the Mexican 
employees. 
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PRIMITIVE TRANSPORTATION IN IIEXICO. 



Huasteca Pumping Stations — In the southern oil fields of 
Mexico, which begin north of Estero de Carvajal and extend 
beyond the Tuxpam River, the oil wells are gushers. The oil at 
the wells is controlled by valves which are opened sufficiently 
to allow the daily requirements to flow. The oil spouting from 
the ground carries with it gas, Avhich must be separated, and 
this is done near the wells. When the gas is removed, the 
oil flows to the pumping station, a number of which have 
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been built between the wells and tlie wharf at Tampico. P>e- 
twecn Terminal and ("erro Aznl there are five stations, namely: 




NATIVE MEXICAN AND CHILD. 



Garrapatas, Horconeitos, La Laja, San Geronimo, and Casiano, 
with an average distance between them of 14 miles. The 
pumps at these stations are all of the AVilson-Snyder design 
and coustruction, two types being used — the Compound Duplex 
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and the Compound Corliss Duplex. Before installing these 
pumps, thorough investigations were made in order to secure 
the type best suited to the work in Mexico, and after years of 
trial they have proved to be eminently satisfactory. The sites 
for the stations were carefully selected and when the stations 
were built each pump house was equipped with one horizontal 
cross compound crank and fly wheel high duty pumping engine. 
Each pumping engine has a 28" high pressure steam cylinder, 
a 54" low pressure steam cylinder, and 6I/2" plungers, all 36" 
stroke. In each station there was also installed one horizontal 
compound duplex plunger pump, having a 25" high pressure 
steam cylinder, a 42" low pressure steam cylinder, and 91/^" 
plungers, all 36" stroke. 

Owing to the different speeds at which each machine was 
designed to operate, their capacities are the same, but the crank 
and fly wheel engine weighs twice as much as the duplex pump 
and uses half as much steam. The design was such that the unit 
or "knocked-down" weight of each machine was kept at a 
minimum for transportation, though each assembled unit resulted 
in each case in a rugged pump, amplj- strong to withstand the 
maximum pressure produced. This element of strength was so 
accurately calculated that the pumps, which have been in con- 
stant service since 1910, have never had a broken part, nor have 
the lines been shut down once through failure of the equipment. 

Three units of water tube boilers were installed at each sta- 
tion, because of the economy of this type, ability to carry over- 
load, and comparative ease of handling; and these boilers are 
equipped for burning oil, gas, or both. Horizontal cylindrical 
oil heaters were installed and these were so set that the oil, 
before entering the pumps, can pass through any one or all of 
the heaters, either in series or in parallel, or they can be by- 
passed altogether, and the unit installation permits of increasing 
the number indefinitely without interfering with the operation 
of the station. The heating method is exhaust steam, the water 
of condensation being automatically returned to the hot well and 
thence to the feed water heater. The excess exhaust steam, if 
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any, ^dcs to the feed water lieater, which is supplied from 
the liot well. Li this way there is practically a closed system, 
using a minimum of water supply and allowing the introduc- 
tion of the oil to the pump at the most efficient temperature, 
and of the water to the boilers at 200° Fahrenheit. At the same 
time practically all of the exhaust steam is used up. 

The crank and fly wheel pnin])S were intended to be used for 
regular service and the duplex pumps as stand-bys or spares. 
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PUMP irOUSK AT I,A LAJA, 



llnder these conditions one boiler at its most economieal over- 
load would supply sufficient steam for operating the crank and 
fly wheel piunp at ils full eapacitj'. Two Ijoilers similarly oper- 
ated would run each dui)lex pump. In this way there would be 
one s])are boiler and also cither pump would give what was 
tlien the maximum capacity. 

The pumps are protected by various governors of special 
design to safeguard them in any operating emergency. Should 
the line break, thus relieving the pumps of practically all load, 
the steam is automatically shut oft' and the pump stops. If a 
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gate valve in the line be closed and pressure beyond the margin 
of safety built up, the steam is shut off and the pump stops. 
Should the pumps be started before the suction line is open 
they will not "run away." They are amply protected for 
either over or under load. The boilers and boiler feed pumps 
are equipped with feed water regulators to maintain the proper 
levels and with governors for speed. This control has been so 
successful that when some years ago all the operating engineers 
were obliged to leave the country the stations were operated 
continuously for six weeks by native labor without breakage or 
shut-down. 

The supply of oil and the demand for it increased so rapidly 
after 1910 that additional lines had to be installed and the 
stand-by pump was soon in regular service with the crank and 
fly wheel pump. Today each station contains 16 boilers and 6 
pumps, with space for two more pumps in the same building, 
and provision for further extension. The original equipment 
has been duplicated throughout with each increase, and the oper- 
ating methods are the same, thus thoroughly vindicating the 
original engineering and selection. 

The first station south of Terminal is Garrapatas. There is 
storage at Garrapatas for 67,000 barrels of oil, and a wharf on 
tlie lake where material shipped from Terminal was landed for 
the building of the station before the roadway was completed. 
South of Garrapatas is Horconcitos, one of the most picturesque 
of the stations, which is also provided with a wharf on Lake 
Tamiahua. The storage at Horconcitos is similar to that of 
Garrapatas. Practically all transportation as far as San Gero- 
nimo is by road, which has been completed recently from the 
Panuco to the Tuxpam River. The roadway is also used for 
carrying the pipe lines. 

About fourteen miles south of Horconcitos is La Laja, situated 
on a river of the same name, which flows into Lake Tamiahua. 
The storage at this station is 24,000 barrels. Between La Laja 
and San Gcronimo two rivers are crossed by barges — the 
Cucharas and the Carvajal. The Cucharas River is one of the 
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most beautiful of the smaller rivers in Mexico, and on one of 
its numerous picturesque windings is built one of the Com- 
pany's water stations, named Esperanza. South of the Car- 
vajal River is San Geronimo, which has tanks with a total 
capacity of 67,000 barrels. Beyond this point the roadway 
diverges from the lake and traverses attractive country dis- 
tinguished by conical-shaped hills and verdant valleys, where the 




STATION AT CAKRArATAR. 



land, tilled by the Mexicans, gives rich harvests with a minimum 
of toil. 

San Geronimo is the terminus of the Compan}''s railroad, 
which runs south to Chapopotc Nunez, fifty miles distant, sup- 
plying the camps of Casiano and Cerro Azul, and the various 
centres of work through what is now the busiest section of the 
oil fields. The railroad between San Gei'onimo and Kilometer 22 
near Casiano was completed on January 4, 1913, and the exten- 
sion to Cerro Azul on January 16, 1914. It is now being ex- 
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tended to Chapopote Nunez. Around this railroad tiourishing 
towns have grown up with amazing rapidity on what a few years 
ago was jungle land. This railroad has been of immense service 
to the Company in transporting material for construction work, 
and at the present time both railroad and highway are crowded 




CTJCIIARAS EIVER AT ESPEEANZA. 



with traffic. In 1916 it required at least two days to visit the 
stations between Terminal and Cerro Azul. Today one can leave 
Tampico in the morning by automobile, visit each pumping sta- 
tion, and arrive at Tierra Blanca camp, near the Tuxpam river, 
one hundred miles distant, in the late afternoon. The storage 
at Casiano consists of six tanks with a total of 300,000 barrels, 
and Cerro Azul has storage for 97,000 barrels. A new pumping 
station has been erected at Tierra Blanca where there are three 
tanks of 55,000 barrels each. 
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The first thiiiK which strikes the visitor to the stations is the 
coohioss of tliu boiler rooms, and the scrupulous care tliat is 
taken to keep everything clean in and around the station. Some 
of these stations have a most beautiful setting, as they arc siir- 
rounded with the prodigal growth and wealth of the jungle. 
'I'dworing over all other growths ai-e the royal palms, and care- 
lessly nestling on the })ranchcs of the trees are rare and exquisite 
orchids. Birds of striking plumage and butterflies with wings of 
dazzling colors reveal the inimitable harmonies of nature, defy- 
ing the brush of a Titian, or the pen of a Ruskin. Flowers and 
fruit trees have been added under the direction of the station 
superintendents, and the huge sheltering leaves of the banana, 
scarcely moving in the still air, grace the well-kept walks around 
tho station. 

After the rains come, the trees are clothed with leaves, which 
exhibit every variety of beauteous form and shade. DaT-k'cr 
greens intermingle with the lighter shades of the nir-plants, 
which hang festoon-wise from the branches. The growth oL' this 
troi)ical land furnislies an arrestive picture of the riotous al)an- 
don and disorder of Natui-e, till the spectator forgets that he 
is not within a land of di'cams, and expects the gnomes a]id elves 
of fairyland. Nature left alone in the tropics produces a dense 
tangle of vegetation. Some of the trees are large and branch 
widely, so that when in full leaf they form a canopy overhead. 
Over all the trees runs a vast network of creeping plants and 
vines, which range from threadlike filaments to hawser-like 
arms of great strength, mounting serpent-wise amid the tree 
trunks or seareliing downwards in weird loops and tlircatening 
fi'ce-swinging ends. Parasitic plants, mosses and ferns settle 
wherever there is an available space on the limbs and trunks of 
the trees, m.any of which carry a greater mass of parasitic growth 
than they do of their own foliage. Life menaces life, and the 
trees which grow so easily are threatened by entwining para- 
sites in a menacing ceaseless struggle, till in the end the tree 
becomes merely a supporting lifeless trunk. 

A few minutes from a roadway, slashed out of an endless 
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thicket of perpetual twilight, and crowded with traffic compar- 
able to the busiest roads in the United States or Europe, broods 
the silence of the tomb. A more vivid contrast than the path- 
way bustling with automobiles, tractors, trucks, mule wagons, 
and the riotous motionless growth and decay of the jungle to 
the depths of which the fierce rays of the tropical sun never 




SECTION or CERRO AZUL CAMP. 



I'cach, can scarcely be imagined. Amid these scenes of silence 
and bustle have been built the stations, and the homes of those 
engaged at work in them. The company has many camps 
between San Geronimo and the Tuxpam river. One of the most 
active of these, and which has recently been rebuilt, is situated 
at Cerro Azul. The camp stands on a knoll at the base of the 
hill which has given the name to the locality, and is without any 
rival south of the Panuco. The chief aim in preparing the plans 
was to make the conditions under which the employees live, 
healthy and homelike. This camp situated in the heart of the 
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Mexican jiuikIo has every modern convenience, and the large 
Club room is furnished with billiard tables, and many other 
forms of relaxation. All the stations and camps are con- 
nected by telephone with the head office in Tampieo, and the 
superintcndc7it, Mr. William Green, can get into touch with any 
section of the fields, and witli all the stations, by day or nisht. 
Pipe Lines in Southern Fields — The Company lias in the 
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Soutlicrn Fields of Mexico 531 miles of pipe line. Owing to the 
nature of tlie climate, it is not necessary to bury these lines 
deeply. They are placed at or near the surface, and in the 
event of a break can be quickly repaired. The pipe lines be- 
tween the Panuco and the Tuxpam rivers are in charge of a 
superintendent, whose duty is their care and repair; a broken 
line not only means loss, it may mean interruption of the work 
at the refinery in Terminal, which is one of the most valuable 
assets of the property. 
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The first of the pipe lines was built simultaneously with the 
(Irillinf^ of Casiano No. 7, and was completed when tho well 
came in, with the excei)tion of a few kilometers which had been 
delayed owing to prolonged negotiations in regard to the pur- 
chase of the right-of-way. Before a well was conijileted at Cerro 
Azul, two 8-inch lines had been laid between Casiano and Cerro 
Azu\, and two additional lines between Casiano and Terminal. 
These sufficed for the Company's requirements until 1921, when 
additional lines were laid, necessary for the increased produc- 
tion of that year. The main oil lines of the Company exclusive 
of auxiliary and branch lines are: 

Terminal to Casiano: (About 66 miles) 

Line No. 1 — 8-inoh pipe Completcil in 1010 

Lino No. 2 — 8-inch pipe Completefl in 1011 

I<ino Nn. 2 — 8-inch pipe Completed in 1014 

Line No. 4 — ID-inch pipe Completed in 1021 

Line No. .'5 — S-inch pipe (joining No. 4 at Kilometer 

13) Completed in 1021 

Casiano to Cerro Azul: (About 16 miles) 

Line No. 1 — 8-inch pipe _ Completed in 1913 

Line No. 2 — 8-inch pipe Completed in 1915 

Line No. 3 — 8-inch pipe Completed in 1921 

Line No. 4 — 10-inch pipe Completed in 1021 

Cerro Azul to Tierra Blanca: (About 19 miles) 

Line No. 1 — 10-inch pipe _ Completed in 1021 

Lino No. 2 — 10-inch pipe Completed in 1022 

Storage Tanks and Reservoirs — Oil is stored in Mexico citlier 
in reservoirs or tanks. The Company has two large reservoirs 
(■jip;il)lc of containing 1,075,000 barrels, and 157 tanks, togctlier 
making a total of 8,356,000 barrels. The tanks are cylindrical in 
form and each one is surrounded with an earthen embankment, 
or "fire-wall," enclosing a space from one to one and one-half 
times the volume of the tank, so that in ease of a tank bursting, or 
fire, the oil may be confined within the "fire-wall." The most 
common size of tank contains 55,000 barrels. The diameter of 
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these huge cylinders is 114 feet 6 inches and their height 30 feet. 
They are built in six graduated rings, the heavier being at the 
bottom. 

In 1910 the Huasteca Petroleum Company built a 55,000-barrel 
tank every four and a half days. A gusher seems to inspire the 
workers with some of its own restless energy, and phenomenal 




GENERAL VIEW EROM REFINERY NO. 1, TAMPICO. 

achievements in building storage tanks, laying pipe lines and 
erecting the refinery have been accomplished hj the Company. 



XTNDEVELOPED PEOPERTIES IN MEXICO 

During the past year there has been more speculative writing 
on the Mexican oil fields than on any other fields in the world. 
Correspondents at long range, seated in New York or London, 
fire off their big Berthas which can not win the battle, but may 
possibly do something to upset the morale of the interested public. 
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Some of tlie more daring writers approach as near to the activities 
of the oil fields as a hotel in Tampico whence they issue their 
lup:ubrious prophesies. Very few of the numerous writers have 
even seen Mexico, and it need not occasion surprise if their pessi- 
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niistic conclusions are regarded with scepticism by men who have 
spent years in the country, and wliose confidence in the future is 
based on intimate knowledge attained after years of painstaking 
investigation. A distinguished statesman, on one occasion, urged 
upon timid politicians the desirability of studying maps. This 
advice might well be applied to the oil fields of Mexico, and a 
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cursory glance at a map of the State of Veracruz will show how 
very small the proportion of the known oil lands is, which has 
Riven indications of exhaustion. The main feature which dis- 
tinguishes the wise man from one who is not, is his power to 
discriminate between primary and secondary sources of informa- 
tion, whether he is studying oil lands or the civilization of the 
Aztecs. Unfortunately much of the literature on the Mexican 
oil fields that has appeared recently has not even for its basis 
second-hand gossip. 

When the oil man speaks of pools or reservoirs of oil, he is 
using words in a technical sense. The oil does not accumulate 
in reservoirs or pools in the ordinary sense of these words, 
but is stored within the pores of sedimentary rocks, and the 
porosity of these rocks mainly determines the amount of oil 
stored. Sedimentary rocks in Mexico have been broken through 
by violent volcanic upheavals. Many basaltic dj'kes have been 
forced above the surface of the ground and there are doubtless 
many which give no indication of their presence on the surface. 
These igneous intrusions may act as walls, sealing one area of 
sedimentary rocks from another. At any rate, communication 
between the reservoir rocks is broken in many places, as the 
history of different fields shows. 

There is much inaccurate information published about the 
Mexican fields. They are represented as the largest producing 
fields the world has ever seen, and this view has been encour- 
aged to some extent by the unprecedented yield of individual 
wells. The phenomenal production of wells like Casiano No. 7, 
Potrcro del Llano, and Cerro Azul No. 4, has led some to conclude 
that, because of these enormous yields, each well must of neces- 
sity have drained a huge area of territory. If we take the past 
output of the Russian and other fields, we shall find that the 
idea that large production implies the drainage of a large area 
is wholly unjustified. ITntil the end of 1910, Russia produced 
1,358,176,468 barrels of oil, almost entirely from an area of less 
than 4,000 acres. The Maikop Field was not opened until 1911, 
and the production of Grosni was relatively small up till that 
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date. Acre for af-re, the Baku fields still lead the world in pro- 
duction. In Emmons' book, published in 1921, on the "Geologj' 
of Petroleum," the writer says of the Bibi-Eibat field that it 
"covers an area of about 1,000 acres. . . The Bibl-Eibat field 
lias i)i-()(lucod |)etrolcum since 1880. In 1912 it had yielded 




FOUNTAIN AT BIBI-EIBAT, RUSSIA. 



280,500,000 barrels." The average yield per acre of Bibi-Eibat 
has therefore been about 280,500 barrels. According to A. Beeby 
Thompson, in his "Oil Field Development" which was published 
in 1916, a single sand in the Maikop oil field of Russia has pro- 
duced 82,500 barrels per acre. Rumania furnishes another 
example of an extremely rich oil field. An area of about 130 
pcrcs at Moreni has in ten j^ears given 30,000,000 barrels, or about 
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225,000 barrels per acre. Galicia supplies another illustration. 
The Boryslav-Tustanowice oil field had prior to 1913 yielded 
90,000,000 barrels of oil, and this has been taken from about 1,500 
acres, or 60,000 barrels per acre. Cerro Azul has an area of about 
10,000 acres, and it would require a production of over 2,250,- 
000,000 barrels to make Cerro Azul as productive as Bibi-Eibat. 
No deduction is made from this about the probable yield of 
Cerro Azul, but the fact is established that Cerro Azul's pro- 




EXUIIE AT CERRO AZUL. 



duction of 94,000,000 barrels, if the conditions were similar to 
those of Bibi-Eibat, would not imply a drainage of more than 
350 acres, or if the sands resembled Moreni, a drainage of 420 
acres, and about 1,500 acres if the conditions were similar to 
Galicia. 

Eecent facts in Mexico tend to show that the idea that these 
large wells drain vast areas is not correct. Casiano No. 7 did 
not drain Lot 114 in Southern Chinampa, which is only a short 
distance to the west, and which produced dm-ing 1920-21 enor- 
mous quantities of oil. On the Cerro Viejo property, which has 
an area of 16,000 acres, a well with a potential production of 



DEVELOPED AND UNDEVELOPED LANDS 79 

40,000 barrels, was drilled in on November 20, 1921. This well 
is south of the famous Potrero del Llano. Cerro Azul No. 4, 
which lies about two miles from the boundary of Toteco, should 
710^ l)e assumed to drain Toteco, or vice versa. 

Vast tracts of land that have not yet been developed are owned 
by the Company, upon which the surface indications of oil are 
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as good as any around Cerro Azul; and until this tcrritorj^ has 
been tested by the drill, assertions about exhaustion of the prop- 
erties ouglit to receive only the attention they merit. At one 
period a thorough examination was made of about 5,000 acres 
on the Cerro Azul property, where 7,210 active exudes were 
found ; but the tropical growth of a few months removed every 
trace of the clearing necessary for this exploratory work. 

To the south of Cerro Viejo lie Tierra Blanca and Chapopote 
Nunez with an area of over 20,000 acres. The first well drilled 
at Tierra Blanca in May, 1921, had a potential production of 
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75,000 barrels daily ; and Cerro Viejo and Tierra Blanca may be 
regarded as undeveloped land. No exploratory well has yet 
been drilled on Chapopote Nuiiez. La Pitahaya, many miles 
north of Cerro Azul, which contains over 17,000 acres of unde- 
veloped land, has extensive seepages. A glance at the map 
accompanying this volume will show the developed areas on 
the property owned bj^ this Company are relatively small. It 
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maj' be asked why this undeveloped land has not been tested. 
The answer is simple. Development at Ebano was halted in 1910, 
owing to the discovery of immense pools on the Huasteca prop- 
erty. For years Casiano No. 7 supplied all the oil that could 
be handled in the pipe line and refinery; and when Cerro 
Azul No. 4 came in, there was a shortage of tankers which could 
not be overcome for years owing to the war. The Company 
is now taking from its wells an average of over a quarter of a 
million barrels daily, and this oil is being produced from a verj' 
limited area. Other fields will be developed when necessary, and 
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thu known surl'ace indications within this undeveloped jungle 
land are as good as any yet discovered. 

One of the best evidences of petroleum in Mexico is the active 
seepages, and these are very numerous on the undeveloped lands. 
There is no hard and fast line between a seepage of crude petro- 
leum and a d('|)Osit of asjihalt. Every gradation of slicky and 
inspissating oil between the two may be observed on tlie same 
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exude. Pew things are more fascinating than an excursion over 
one ol' the oil-soaked ai'cas on the Huasteca Field. Encircling one 
is the jungle's growth that shuts out from view those peculiar 
liills of volcanic origin, near which the oil is stored. "Walking 
over the seeminglj- endless beds of asphaltum, the silence is 
unbroken, save by a decaying stick dropping through the thick 
jungle, or the bursting beneath your feet of bubl)les of gas that 
have been sealed in the hard, dry asphalt. The seepage proper 
is a miniature fountain, and from it there is a steady stream of 
oil. On either side of the continuous stream, there is a partial 
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niovciiiciit of oil outwards, which as the lighter oil evaporates, is 
converted into asphalt, and this too is of different degrees of 
consistency. The bubbles that appear in the seepages are of 




SXreSIDENCE OF OIL BUBBLE. 



varying types. In the center of an active seepage they form 
quickly, while in the harder parts of the deposit, one finds them 
unbroken, the asphalt having effectively sealed tlie gas. Pausing 
at one of the active seepages, there is evidence of movement on 
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its glossy, dark surface. One watches with intense interest as 
the imprisoned gas, seeking release, struggles with the enveloping 
film of oil that encases it. As this grows, the heavier, darker oil 
falls away, till ultimately a large, clear bubble is formed, multi- 
colored as a rainbow, iridescent and changeful as an opal. When 




BED or ASPHALTUM, SHOWING IN FOREGROUND BONE OF BOVINE ANIMAL MIRED 

IN THE Oil- 



it attains perfection of form and color, it trembles for a moment 
and then subsides — and the cycle begins again. If the deposit 
is semi-fluid, the developing of the bubbles is slower, and when 
they break, it seems to be with a weary sigh of relief. 



UST OF UNDEVELOPED OIL LAUDS 

The principal undeveloped lands of over 500 hectares (1 hec- 
tare=2.47 acres) owned exclusively by this Company are: 



DEVELOPED AND UNDEVELOPED LANDS 



Northern Fields 



Area del Bernal 

Chapatao 

Cucstecitas 

El Cojo 

Kl Kosano 

Guadalupe y Las Flores 

J op 



opoy 



La Azufrosa 

La Culohra 

Mai;uavcs 

Montana del Gualul _ 

Fora. NoH. 22 to 27 inclusive and 29 of Aldama _. 

Pors. Noa. % 9" to 96 and 98 to 103 inclusive 

Pors. Nos. 107 and 108 and 147 and 148, La Concepcion. 

Rayon 

Santa F6 

Santa Juana 

Santa Maria, Los Pintos, Las Yucas, 

Guajolota 

San Vicente 

Tancasncque 

Tierras Blancas 

Timas 

Tulillo 



Abra Ilormosa and La 



Bectares 
4,356.68 

66,118.04 

38,881.09 

11,878.53 
9,690.13 

18,598.78 
2,500.00 

15,593.72 
4,481.82 
639.46 
7,778.58 
9,930.33 
9,366.27 
3,367.80 
6,654.88 
1,751.87 

25,027.16 

.. 83.189.61 
.. 20,732.85 
.. 23,840.47 
_ 5,246.94 
.. 5,353.60 
..114,528.00 



Total ...._ 489,512.61 



Southern Fields 



Campechana 

Oerro Viejo and Cuchilla del Pulque (half interest).. 

Chinampa „- 

Ciruelo, Ticrra Blanca, Chapopote Nunez 

Gil dc Soils - - 

Granadilla _ 

Juan Felipe 

La Merced 

La Pitahaya 

Monte Alto and Los Higueros 

Ocotepec - 

Pahuatatempa 

Palo Blanco - 

San Geronimo - - 

San Miguel Tres Aguas 

San Sebastian - 



Hectares 
about 1500 
7000 

820 
8400 
3900 
5900 
7500 
2750 
7000 
170O 

608 
1800 

532 
1667 
1400 

750 



Total 



53,227 
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OIL LANDS IN CALIFORNIA 

Petroleum is the most important mineral product of California, 
which was for many years the leading state in the Union in the 
production of oil. The fields extend from Coalinga to the 
Puente Hills. 

In order to develop oil lands in California, the Pan American 
Petroleum Company was incorporated on September 11, 1916. 
The successful operation of some of the properties encouraged 
the directors to procure lands in other parts of California. 
Today the Company has properties in Kern, Santa Barbara, 
Ventura, Orange and Los Angeles Counties. The acreage in 
each county is as follows : 

Kem ...- 4,371.641 

Santa Barbara 1,354.07 

Ventura 19,814.58 

Orange 28.90 

Los Angelea 65.385 

Total - - 25,634.576 



CHAPTER IV. 
THREE P\\MOUS GUSHERS 

CENTURIES before the sources of i)ctrolcnm were reached 
l>y the drill, it was obtained troiii shallow pits sunk where 
there were exudes, and raised in buckets by a windlass, or 
the oil was skimmed from the surface of the water upon which it 
floated. Primitive methods are still employed both in Europe 
and Asia, and in some places in the East hand-dug wells reach a 
depth of many hundred feet. Such wells yield relatively a small 
quantity of oil and have few speculative features, but the wells 
drilled today by machinery have all the elements of speculation, 
and range from non-productive "dry holes" to "gushers." On 
the basis of the character of the yield they are classed as "gush- 
ing," "pumping" and "bailing." Gushers are also referred 
to as "fountains," "spoutcrs, " and "flowing wells." Whatever 
term is used to designate the gusher, it implies that the flow of 
the oil is due to the pressure of imprisoned forces of Nature 
released by the drill. 

Pumping and Bailing Wells — The most common way of ex- 
tracting petroleum from wells is by pumping. This is done by 
inserting in the well a string of tubing, at the lower end of 
which a pump barrel is attached. The pumps arc frequently 
worked by a transmission system, by which a niimber of wells are 
pumped sinuiltaneously from a central power plant ; in this way 
the cost of production is greatly reduced. 

In some oil-fields there is so much sand accompanying the 
oil that it is impracticable to use the ordinary pumping appa- 
ratus, and recourse is had to bailing. These bailers are long 
cylindrical tubes, fitted with valves at their bases, which are 

87 



88 



MEXICAN PETROLEUM 



lowered into the well by means of wire cables. They are used to 
clear the accumulated mud and sand from the bottom of the 
hole, and to raise the oil. "When the bailer is brought to the 
surface, the oil is emptied into a "bailing tub" before it flows 
to the receptacles, where the sand is allowed to settle, prior to 
its removal to the main storage. 

Gushers — The discovery of a new oil-producing territory is 
frequently announced by what is known as a "gusher." The 




By Courtesy of Oil Well Supply Co. 

PUMPING OIL BY HAND AT BINAGADI, RUSSIA. 



oil and gas, in such cases, issue from the well at enormous 
pressure, and this is sometimes so powerful that the drilling 
tools are ejected. The oil escapes in a fountain which towers 
high above the derrick and drilling plant, often reducing it to 
matchwood, just as if a charge of TNT had been placed with- 
in the derrick and exploded. 

In the early days gushers were often allowed to have full and 
unrestricted play, merely as a spectacle, and crowds of people 
made long and tedious journeys to see the wonderful phenom- 
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enon of oil shooting from tlie earth in a huge fountain. Such 
fountains, or "spoutors, " were frequent in Russia, where the loss 
of oil was great and the owners often ruined. Certain mechanical 
devices of recent invention enable gushers to be controlled, and 
the flow from the largest well hitherto discovered — Cerro Azul 




By Courtesy of Oil Well Supply Co. 
LDCAS GUSHER, TEXAS. 



No. 4 — is regulated with as much security and precision as a 
gas jet. 

Baku Gusher — One of the most impressive of the earlier wells 
was the Droojba fountain, which Marvin graphically describes. 
It commenced flowing on September 1, 1883, at the rate of 40,000 
barrels per day: 

"The fountain was a splendid spectacle — it was the largest 
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ever known in Baku. "When the firet outburst took place, the 
oil knocked off the roof and part of the sides of the derrick, but 
there was a beam left at the top against which the oil burst with 
a roar in its upward course, and which served in a measure to 
check its velocity. The derrick itself was 70 feet high, and the 
oil and the sand, after bursting through the roof and sides, 
flowed fully three times higher, forming a greyish-black foun- 
tain, the column clearly defined on the southern side, but merg- 
ing in a cloud of spray 30 yards broad on the other. A strong 
southerly wind enabled us to approach within a few yards of the 
crater on the former side, and to look down into the sandy basin 
formed round about the bottom of the derrick, where the oil was 
bubbling round the stalk of the oil shoot like a geyser. The di- 
ameter of the tube up which the oil was rushing was ten inches. 
On issuing from this, the fountain formed a clearly defined stem 
about 18 inches thick and shot up to the top of the derrick, 
where, in striking against the beam, which was already worn 
half through by the friction, it got broadened out a little. Thence 
continuing its course, more than 200 feet high, it curled over and 
fell in a dense cloud to the ground on the north side, forming a 
sandbank, over which the olive-colored oil ran in innumerable 
channels towards the lakes of petroleum that had been formed 
on the surrounding estates. Now and again the sand flowing up 
with the oil would obstruct the pipe, or a stone would clog the 
course ; then the column would sink for a few seconds lower than 
200 feet, to rise directly afterwards with a burst and a roar to 
300. Some idea of the mass of matter thrown i;p from the well 
could be formed by a glance at the damage done on the south side 
in twenty-four hours — a vast shoal of sand having been formed 
which had buried to the roof some magazines and shops, and had 
blocked to the height of six or seven feet all the neighboring 
derricks within a distance of 50 yards. Some of the sand and 
oil had been carried by the wind nearly 100 yards from the foun- 
tain. Standing on the top of the sand shoal we could see where 
the oil, after flowing through a score of channels from the ooze, 
formed in the distance on lower ground a whole series of oil 
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lakes, some broad enough and deep enoup'h to float a boat in. 
Beyond this the oil could be seen flowing away in a broad channel 
towards the sea. ' ' 

On the 29th of December, 1883, the well was capped, having 
yielded oil variously estimated from 220,000 to 500,000 tons. 




By Courtesy of U. S. Oeological Survey 
LAKE VIEW OUSIIEK, CALIFORNIA. 



California Gusher — Some of the fields of the United States 
have furnished great gushers, and of these, few are more inter- 
esting than the Lake View gusher of California, which burst 
forth on March 15, 1910. This strike is due to the persistency 
and obstinacy of one man. The directors had decided to stop 
drilling and instructed the engineer accordingly, but he ignored 
these orders and drove the drill 47 feet deeper. His reward was 
an ominous rumble on March 15th, which caused the drillers to 
scatter quickly. Presently, there was a terrific roar accompanied 
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by a violent hissing, and immediately the top was blown off the 
derrick by a column of oil. Pieces of rock and debris were 
hurled into the air, and these missiles menaced the drillers, who 
sought shelter by escaping to a safe distance from the well. The 
roar and din of the eruption terrified the population for a mile 
around, and the oil rose to a height of 140 feet. The spray, 
which was swept by the wind, drenched the sage brush and 
saturated the ground. The inhabitants of the adjacent towns 
hired every type of vehicle, and hastened to witness this im- 
pressive spectacle. The greater part of the oil fell around the 
shattered derrick, which in a short time was isolated in a lake of 
oil. "Immediately the disintegrated pieces of rock ceased to be 
discharged, the drilling forces hurriedly strove to control the 
well, but the flow was so vicious that all attempts failed. Then 
laborers were crowded on to form additional pits and ponds to 
collect the flow. Three powerful pumps were brought up, and 
installed to lift the oil from the sump-hole, which was overflow- 
ing, into the huge tanks which had recently been completed 
nearby. This was the first oil to enter these receptacles, and it 
was fortunate that these facilities were available, otherwise 
heavy losses would have been incurred. The pumps had a com- 
bined capacity of 25,000 barrels a day, and by running them at 
full pressure they were able to keep the flow under control. As 
the tanks became charged, other pumps were set to work driv- 
ing the oil on a journey of 150 miles from Maricopa to Port 
Harford, on the Pacific seaboard. 

"It was only by titanic labor that the oil losses were reduced 
to an insignificant degree. When the gusher first broke into ac- 
tivity, the flow was estimated to be over 60,000 barrels per day. 
The initial pressure becoming expended, the well settled down 
to a steady flow of about 42,000 to 45,000 barrels per day for 
six days. Then it ceased suddenly. It had 'sanded up' — that is, 
the well-hole had become choked with sand and detritus. The en- 
gineers, realizing the import of this development, concluded that 
by pushing their arrangements forward at high speed they would 
be able to control the well. But they had miscalculated the 
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enormous forces sleeping below. In a few days the pressure of 
the accumulation of gases became sufficiently powerful to remove 
the obstruction. With a deafening report the sand was blown 
out, and the well resumed spouting 42,000 barrels per day." 

By an ingenious device the well was brought under control, 
and it is said that 2,000,000 barrels of petroleum were saved dur- 
ing the first seven weeks. The well was intermittent in its flow ; 
the quantity lost, however, was insignificant, owing to arrange- 
ments made in advance, and the success of the scheme for deal- 
ing with the gushing oil. 

Mexican Gusher — Since tlic first gusher was struck in Alcxieo 
on May 14, 1901, on tlie property of the Aloxican Petroleum 
Company, tiiis country lias furnished tlie greatest surprises 
in the history of oil, and Ccrro Azul No. 4 is the most famous 
of all tlu^ fountains of this rich country. It is situated in tlie 
ccnti'r of an extensive valley, which is controlled ])y tlie Pan 
American PetroU'iun & Transport Company. The yield of this 
well during the 24 hours prior to its being closed in amounted 
to 260,858 barrels, which far outstrips the history of any other 
well in the world. 

The story of the bringing in of this well is as fascinating and 
as thrilling as a romance, and few things show more clearly the 
scientific advances recently made in mastering Nature 's most ex- 
plosive forces than the fact that the stupendous power of this 
well is completely under control. 

Talbot, in his book "The Oil Conquest of the World," gives an 
interesting account of the method of handling a gusher many 
years ago, which is in striking contrast to the plan adopted when 
Cerro Azul was brought in. 

"In the early days when a spouter got out of hand, primitive 
methods were adopted, and, as may be imagined, proved abor- 
tive. The well-drillers, from lack of experience and knowledge, 
failed to realize the immense forces of Nature. They endeavored 
to smother the fountain with sand and water. When this failed, 
a massive square shield was contrived from heavy balks of timber 
secured together by bolts and dogs. This was manoeuvred into 
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a convenient position near the well, raised on one edge, and 
then tipped or pulled over upon the fountain in the manner of a 
lid shutting a box. The surprise of the toilers, when they saw 
their cumbersome weighty device shot into the air like a blown 
egg upon a water-jet or wrenched to matchwood, may be imag- 
ined. But it brought home to them the enormous power that is 
present in a four or six inch solid column of oil when shot from 
the bowels of the earth. ' ' 




SOME OF THE EMPLOYEES AT CERRO AZUL CAMP. 



We have only to compare this record of a few years ago with 
the closing in of Cerro Azul No. 4, to realize the advances that 
have been made in controlling these gushers. Prior to striking 
the oil, elaborate and extensive preparations had been made 
by the Company for an expected great flow. Two 8-inch pipe 
lines leading from Tampieo had been completed to within 50 
feet of the well, and as a record of the actual work of bringing 
in the well was desired, the Company had a complete outfit 
of photographic material set up in the jungle, and a photogra- 
pher employed to take photographs and moving pictures of the 
well. 
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Cerro Azul, or lilue Hill, is situated within an area of about 
10,000 aci-es of j-olliii<; plain and hill. Before any development 
work had been done, it consisted of vast potreros for the grazing 
of cattle, and of almost impenetrable monte, where tlie explorer 
must cut his own path as he proceeds. AVithin this vast liacienda 
there are countless live asjihalt springs, whose edges are white 
with the bones of cattle that have been mired in these seepages. 




DININO i;OOM AND KECltEATION HALL AT CEHRO AZUL CAMl', 192i:. 



Before the advent of the oil drillers, these were regarded as 
dcadlj' traps to be shunned by the natives. 

Cerro Azul is about a hundred kilometers from tidewater or 
any town save a few Jlexican villages. Fifty kilometers of road 
had been carved out of the heart of the jungle, and 47 kilo- 
meters of railroad run through valley and over hill to Cerro 
Azul, which was an outpost of the oil industry. A derrick 
had been erected in the midst of the jungle near one of those 
basalt plugs and the well drilled to cap rock in 1915. The 
casing was cemented and tested to a pressure of 1,050 lbs. 
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and when work on the well was resumed in February, 1916, Cerro 
Azul No. 4 was only a name and a number on the Company's 
books. To the drillers it was a record of geological strata en- 
countered and penetrated ; to the Company 's accountants a page 
of figures ; to the managers an expectation ; and to the other com- 
panies in the Southern Fields a source of lively curiosity. 

Nothing can be more monotonous than the drilling of an oil 
well, unless some difficulties are encountered. Day after day 
two men walk into the derrick and take the place of two others 
who have worked for twelve hours. Within a few days this 
scene of ordered and ordinary activity around Cerro Azul No. 4 
was to be changed to a place of tense excitement, with all the 
rush and hurry of a battlefield. The comparative quiet of the 
jungle with only the creak of the walking-beam, the mufHed 
clang of iron on iron, and the hiss of steam, was first broken by 
a growling mutter, swelling at length into a menacing roar that 
shook the earth and was heard like the sound of distant thunder 
in Casiano, 16 miles distant. A little later, every leaf, every 
flower, every blade of grass now vivid with the greens and 
brilliant colors of the tropical jungle, was converted as if by 
magic into the fantastic dream of some futuristic painter, all 
a glistening black as if fashioned of highly burnished metal. 
In the center of this strange picture, amid the ruins of what 
had been a short while before a sturdy derrick of bolted timber, 
a column of oil many hundreds of feet high ran straight into the 
air, thick as a barrel, black as night, and in appearance as smooth 
as ebony. Cerro Azul No. 4 had come in ! 

The facts are few and simple. On the night of the ninth of 
February, 1916, a pocket of gas was struck which forced the 
water out of the hole through which the drilling was being con- 
ducted. During that night a cold rain set in accompanied by a 
heavy wind; a true "norther" was blowing up. On the morn- 
ing of the tenth, work was resumed. No trained imagination is 
needed to picture the tenseness of the moment. That day would 
give to everyone the answer to his speculations, would show the 
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drillers the results of their industry, and would justify the 
judgment of the Company's experts and executives in locating 
and di'illing this well. Every preparation had been made. 




FIRST INDICATION OF OIL AT CERKO AZUL NO. 4. 



Tanks were ready; two eight-inch pipe lines were laid to 
within fifty feet of the well. Each man knew his duties, knew 
what he had to do and how and when to do it. Like Von 
Moltke, the drilling superintendent might have said that his 
work was finished, and gone to bed ; but, unlike Von Moltke, he 
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was about to deal with an unknown force, a force more power- 
ful, more uncontrollable, more relentless than any hitherto en- 
countered in the Mexican Fields. A half dozen strokes of the 
drill, and the cable went slack. The supply of gas to the boiler 
was immediately shut off. Presently an ominous rumbling far 
beneath the surface was heard, which quickly deepened in 
volume, and the workers fled from the derrick. Suddenly a 
terrific explosion took place, as if some gigantic, slumbering 
volcano had in a moment burst into fiendish activity. Before 
the drillers had stumbled fifty feet from the well, the huge 
drilling tools were shot into the air like a projectile fired from 
a siege gun; they crashed through the crown block of the 
derrick, reducing all the upper part to tinder, and describing 
an abrupt trajectory through the air, brolve through the trees 120 
feet from the derrick, embedding themselves sixteen feet in the 
earth. There they stand today, at once a monument to the 
relentless forces of Nature and an inspiring testimony to the 
abilit}^ of man to overcome great obstacles. Twenty feet from 
the spot where these tools — weighing about two tons — struck, a 
moving picture operator, employed to take pictures of the birth 
of the great well, was grinding his camera, and, true to the 
traditions of this youngest of industries, stuck to his post and 
kept on "cranking." His steadfastness has preserved to the 
Company a unique, valuable record of the birth pangs of Cerro 
Azul No. 4. 

So uncontrollable was the rush of gas that besides throwing 
the tools out of the hole, it shot the cable through a ten-inch 
tee below the oil saver, to a distance of 600 feet, and this cable 
became so tangled and twisted about the head of the well that 
the tools as they were ejected tore the valve completely away. 
The gas, having swept away every restraint, and increasing in 
force and volume every moment, quickly wrecked the remaining 
part of the derrick down to the fourth girth. 

Seven hours later came the oil. The industrj^ is familiar 
with the pictures taken of this great gusher when at its 
height, but pictures do little more than suggest the terrible, the 
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awe-inspiring grandeur, the sublimity of the scene. No photo- 
graph can convey to the mind the power of this unrestrained 
force. While the men about the well were working, making 
preparations for an attempt to close it in, the end of a two-inch 
manila rope in the hands of one of the operators came over the 
top of the well. Instantly it was jerked from the man's hands 
and two hundred yards of stout hempen hawser uncoiled as 
rapidly as a striking rattlesnake and went spiraling up the 
column of oil. It was never seen again. 

As the volume of oil increased, the column rose higher and 
higher, until on the morning of the 11th it attained a height of 
598 feet, according to measurements by triangulation made by 
the Companj''s engineer. Fortunately the land around the 
well was of such a character that it was possible to save a great 
proportion of the oil, and also to measure with reasonable 
accuracy the amount of the flow, which, on the 19th of February 
had reached, as has already been said, 260,858 barrels in 24 
hours. This calculation takes no account of the vast quantity of 
oil that in the form of spray was carried for about two miles from 
tlic well by a strong wind. The great column of oil towering 
into the air and swayed by the winds which blew from everj^ 
cjuarter during the ten days of unrestricted flow literally 
saturated with petroleum the surrounding country for a distance 
of about two miles. 

It is noteworthy that the well gradually increased its flow 
from day to day, and it is safe to assume that it had not attained 
its maximum when brought under control. Owing to the splendid 
co-operation of the various departments of the Company, 
more than half a million barrels of the output was saved in 
temporary reservoirs, into which an "arroyo" had been con- 
verted by the natives who worked with most commendable 
industry. As a means of calculating the flow of oil, the Com- 
pany's engineer constructed several spillways about five meters 
in length and checked the rate at which the oil flowed per second 
through these spillways, also measuring the width and depth of 
the flow. 
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THE WELL AT ITS MAXIMUM FLOW BEFORE BEING CLOSED IX, 
(260,858 Barrels in 24 Hours) 
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Precaution was taken that the level of the oil in the several 
reservoirs further up the creek bed did not vary while the tests 
were being made, the oil being allowed to flow evenly through 
spillways of similar capacity in each dam. A considerable time 
was necessarily occupied in the construction of these reservoirs, 
and it was February 15th before the rate of flow was first gauged. 
From that date until February 19th, five days inclusive, the 
Company's engineer gauged the flow as follows, the flow of oil 
on February 19th filling a space of 43 centimeters in depth by 
63 centimeters in width (although the calculation was based on 
40 X 60 centimeters) with a velocity of 2 metei's per second : 

Barrels Daily 

rel)ruary 15th 152,000 

February 16th 190,200 

February 17th 211,008 

Feliruary IStli 221,180 

February 19th 200,858 

No photograph could adequately portray the appearance of 
(lie men who worked at the well. Their clothes were drenched 
with oil until their weight Ijecame insupportal)lc. Hands, faces, 
ever.ything were a shining black. Every tool, c\ery piece of 
equipment, every Imilding within range of the well, glistened 
and dripped in the sun. Nor could any picture reproduce the 
atmosphere of the place ; the mad battle against time ; number- 
less peons working faithfully to convert the arroyos of the near- 
by streams into vast temporary reservoirs for the storage of oil ; 
and the preparations already being made for the closing in of 
the well. 

The Company's master mechanic — the late George W. 
Barnes — and his staff were already busy devising means to 
do the seemingly impossible. Hardty had the oil begun to flow 
when many miles to the northward draftsmen, machinists, 
foundrymen and blacksmiths, were working night and day upon 
the device that was eventuall)- to bring the well under control. 
Forges glowed, and lathes turned day and night. At length the 
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a|ipliaii('c was complete and was rushed by launch to San 
(IcroniiiKi where a tiain stood ready to receive it. In a few 
minutes it was speeding on its way to Cerro Azul. This device 
consisted of heavy tongucd and grooved clamps, which were to 
be i)laced on the casing. The valve and connections were fitted 
to the tongue and groove, and were to be moved over the well 
hy means of a screw. It was impossible for the men to work 
close to the well ; consequently a section of pijjc 30 feet long was 
attached to the vnlvc stem. 




THE MEN WHO CLOSED IN CEKKO AZUL NO. 4. 

As a careful general calls his captains together at night to 
fight out the morrow's battle, so the Company's executives de- 
termined that a rehearsal would be necessary in order that each 
man miglit know his part; complicated hand signals had also 
to ]}C devised, for the most stentorian voice dwindled to nothing 
near the roar of the great well. 

The men withdrew to a point where distance deadened the 
bellow and there the nature and operation of the apparatus were 
explained to them. Painstakingly, time after time with in- 
finite attention to detail they went over the process to be used. 
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On the nineteenth of February everything was ready to make 
the attempt. Nine days had elapsed since the well had been 




VALVE PARTIALLY OVER 'WELL. 



brought in. Speed had been used where speed was advisable, 
and what was more important, and a surer guaranty of success, 
patience had been exercised where patience was demanded. Not 
until the last minutiae of the effort were checked over, had the 
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order been given to go ahead. The table was clamped to the 
casing, and thirty loot awav men began to turn the screw which 




VALVE COMPLETELY OVER WELL. 
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advanced the valve slowly over the casing. It seemed impossible 
that any appliance devised by man could withstand that force. 




THE WELL UNDER CONTROL. 
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Sonic of the nu'ii fully cx[iectcd to sec the heavy ironwork bent, 
twisted and east aside as easily as a man doubles and discards an 
old pipe cleaner. But the work of the Company's experts and of 
its Mexican artisans was faithful, honest, unskimped work. When 
the valve touched the casing it held true in its place, and the 
body of oil was diverted slightly from the vertical. ^len held 
their breath as they watched with anxious eyes the progress of 
the valve across the casing. Slowly and evenly just as at the 




left: tool ejected fiiom well, uicuit; mounp ovei; well. 



rehearsals the men kept turning on the screw, slowly the valve 
moved over the casing, slowly the volume of oil continued to be 
deflected. The clamps still held. Now the column of oil was 
deflected at an acute angle to the casing, then suddenlj- it 
split into two colunuis — one rushing straight up again through 
the valve, the other bending more and more toward the 90 de- 
gree angle. Gradually the thin vertical stream became thicker 
and thicker, and the diverted stream thinner and thinner, until 
at length, the entire body of oil was rushing through the valve 
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straight into the air once more, no longer uncontrolled, but 
within the limits ordained by man. Fittings were made secure 
and in a short time the oil from Cerro Azul No. 4, humbled and 
subservient, was running into tanks, as completely under control 
and as accurately regulated as the water from the hydrant with 
which the housewife sprinkles her little flower garden. 

The quantity of oil taken from the well until December 31, 
1921, totalled 57,082,755 barrels. The amount of oil imprisoned 
here is incalculable. 

The log of Cerro Azul No. 4 reads as follows: 

Feet Feet 

0- 30 Yellow clay. 
30- 35 Gravel. 

35- 88 Blue shale, 15% inch casing set at 78 feet. 
88- 245 Gray shale. 
245- 265 Brown shale. 
265- 542 Gray shale. 

542- 560 Hard brown shaly lime, showing of oil at 327 feet. 
560- 655 Basalt. 
655- 705 Brown shale. 
705- 740 Gray shale. 
740- 850 Dark shale. 
850- 868 Light shale. 
868- 875 Shells. 
87.5- 890 Black shale. 
800-1504 Gray shale. 
1504-1616 Brown shale. 
1616-1650 Blue shale. 
1650-1660 Light blue shale. 
1660-1705 Blue shale. 

1705-1720 Light blue shale with "crystals." 
1720-1723 Shell. 
1723-1732 Light blue shale, with sulphur nclor; 12i/2-inch casing set at 

1728 feet 5 inches, cementerl and tested to 800 pounds. 
1733-1736 White limestone (top of Tamasopo) ; 8-inch casing set at 1735 

feet 4 inches and cemented and tested to 1050 pounds. 
1736-1740 Brown limestone; hole filled with cement 50 feet from bottom 
of casing. All connections made and shut down until 
February 8, 1016. when cement was drilled out and deep- 
ening began. 
1740-1752 White limestone, with great flow of gas nt bottom on 
morning of February 10th. When successfully closed on Feb. 
19th, it was flowing at the rate of 260,858 barrels, as meas- 
ured by Mr. Kunliel, the engineer for the Huasteca ('ompany. 
Temperature of oil, 122° Fahrenheit; gravity, 21.4° Baume. 
Closed-in or "rock pressure," 1035 pounds. 



CHAPTER V 
TRANSPORTATION OF OIL 

BEFORE giving details about the transportation equipment 
ol' the Pan American Petroleum & Transport Companj-, a 
short account of the development of transportation in the 
oil industry may be interesting. 

During the early years after the discovery of petroleum, it 
was transi)orted in the most i)rimitive way. In Burmah, Red- 
wood tells us, oil was convejcd in vessels made of earthenware 
from the wells to the river and there poured into the hold of 
boats. In Russia the crude oil was carried in barrels on Persian 
carts; the body of the cart carried one barrel, and another was 
slung beneath the axle. At Yenanchung a crude pipe line was 
constructed of bamboo supported by wooden stages, which 
sloped gently from the well to the river. The loss by leakage 
was so great that ultimately it was abandoned. 

Oil Creek, where oil was first discovered, was remote from 
the highways of commerce, and from the beginning the prob- 
lem of transportation was one of great, and almost insuperable 
difficulty. Railways had not at that time penetrated this dis- 
trict, which was unpromising from the point of view either of 
agriculture or manufacturing. The wells, too, were often in 
places difficult of access, and the pathwa.ys little better than 
trails. The first shipments of oil from Oil Creek are said to 
have been made in cans carried by pack-horses. Later, wooden 
barrels, capable of containing 40 to 42 American gallons, hooped 
with iron, wore used, and these were conveyed to the river by 
teams. The creeks and streams were utilized and around them 
grew up a system of transportation from the wells to the river, 
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and by barges down the river. The roads in wet weather became 
almost impassable, and the continual traffic turned the alluvial 
soil into mud, till "Oil Creek mud" became a bj'-word. The 
roads were often cluttered with wagons, and there was inevi- 
table confusion and delay. The oil-boat, which permitted the 
shipment of oil in bulk, was a development of the new industry, 
but the difficulties that beset the operations of these boats were 
great, and militated against their general adoption. Operating 
them was hazardous, and when there was a freshet, the creek 
was jammed and accidents were frequent. The empty boats 
were towed up the creek by horses, and when loaded thej^ were 
borne down by a freshet, or by water released after damming 
the stream. The conditions were such as to discourage the early 
operators, but with commendable doggedness they faced the 
difficulties and devised new schemes, out of which have grad- 
ually evolved the present efficient and economic methods em- 
ployed on land and sea for the transportation of oil. 

Tlie first step towards improvement was the idea of a pipe 
line. The charges made hy the teamsters had become exorbitant 
and the deliveries inadequate and uncertain. Many schemes were 
proposed for improving the transportation of oil but were aban- 
doned as unpractical. The first successful plan was the laying of 
a pipe line by S. Van Sickle, of Titusville, in 1865. It was a 
2-ineh line, placed 2 feet under ground, and running from a well 
ati Pit Hole to Miller's Farm on the Oil Creek River. This line 
was four miles long and on its course were three pumping 
stations. Vehement and insane protests were made by the 
teamsters, and the efficiency of the line pooh-poohed ; but force 
and fanaticism were unequally matched against the obviously 
more efficient methods of Van Sickle. The capacity of the line 
was equal to 300 teams working 10 hours a day, and the irate 
teamsters did everything that jealousy could conceive to make 
the new plan a failure. Pipes were cut, storage tanks set on 
fire, and there were many acts of personal violence ; but, in a 
short time, this method had demonstrated its superiority, and 
today there are about 45,500 miles of pipe line in the United 
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States for liandliiif^ its annual production of about 450,000.000 
l)arrols. Tliis secinin};;ly bewildering network of trunk and hraneli 
lines is eeononiie, effieient and sinijjle. The oil is forced tln-ough 
the pipe lines by ]iunij)s, and jiumping stations are erected at 
definite jioints. At each station the oil is received in one or 
more tanks, and from there it is pumped to similar tanks at 
the next station. Impurities in the oil tend to choke the i)ipe 
lines, which arc kcjit clean by a device known as a "go-devil." 




(INH (IK 'I'lIK l.DDll 'I'ANK CAIIS (n\M;ii IIV Till" CilMl'ANV. 

This is a spindle with blades, which rotates rapidly, and is forced 
through the pipe by the current of oil. The "go-devil" scrapes 
the sides of the pipe line as it speeds along from station to 
station. 

The expansion of the oil industry, and the consequent de- 
mand for increased transportation, was met to some extent 
by the railways, which saw in this new industrj' an addi- 
tional source of revenue. At first, the oil barrels were conveyed 
on ordinary freight ears, which entailed considerable loss of 
space. Skeleton wagons were afterwards built, with racks for 
the bari'els. In 1S65, a sj)ecies of tank was constructed and 
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placed on flat cars. Most of these tanks, were made of wood, tub- 
like in shape, and hooped with iron ; they were rather smaller in 
diameter at the top than at the bottom. These flat cars were 
fitted with two tanks, each having a capacity of forty to fifty 
barrels; they were called "rotary oil cars." The builders 
and designers of these cars, with characteristic progressiveness, 
soon improved their design and construction, and the newer 
patterns eliminated the great loss of oil from leakage, which had 
hitherto been a serious drawback; some of the cars had a very 
ingenious gate-valve which could only be opened by a specially 
designed wrench. In 1871, these were replaced by tanks of 
boiler-plate, similar to those now in use. Modern tank cars are 




TRAIN OP TANK CAH.S IN NEW ENGLAND. 

built capable of carrying 10,000 to 12,500 gallons; thej^ are hori- 
zontal and cylindrical in shape and have slightly convex ends. 
These tank cars are surmounted by a dome, similar to that of a 
steam boiler, which provides for the expansion of the oil ; there is 
an opening, or man-hole, at the top of the dome for filling ; 
and there is a valve at the bottom of the tank for discharging. 
The loading rack consists of a raised platform, built between 
two tracks and extending along the side of the railway for 
a distance of the maximum length of the tank train. The 
loading rack is about the same height as the top of the tanks. 
The pipe line is placed on a raised platform, with vertical 
branches rising at intervals equal to the distance of the domes 
between the neighboring tanks. The vertical branch is furnished 
with a valve, and an adjustable spout or sleeve for placing in the 
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opening in the tank dome. Refineries have sidings laid down 
for the tank cars, and a train load of these can be filled with oil 
in a very short time. 

The problems of sea transportation were similar to those on 
land. The demand for speed and economy of space ultimately led 
to the construction of the modern tanker. In 1886, the petroleum 
exported from the United States was shipped in barrels, each 
containing 42 gallons. The weight of the barrel was 64: pounds, 
or about one-fifth of the weight of the oil. It was impossible to 
pack these on a vessel without great loss of space. In addition, 
the barrels were expensive as they had to be carefully made, so 
as to avoid leakage, and they were usually sold after arrival at 
I)ort at a great discount. But this method of exporting oil was 
too costly and wasteful to commend itself to exporters. Bulk 
shi[)nient had solved the difficulties of domestic transportation, 
and it was logical to apply the same method to the export trade. 
Slowly there has evolved from the barge used at Oil Creek, the 
modern steel tanker divided into separate compartments by 
longitudinal and transverse bulkheads, and capable of carrying 
10,000 to 15,000 tons of oil as safely as any other kind of 
cargo. 

The tank vessel has been the most important invention in the 
shipment of petroleum. Storage tanks for receiving the oil from 
tanliers are now almost as familiar a sight in the ports of the 
world as the crane. Tank steamers are fitted with wireless, and 
the port of discharge or loading is notified of the vessel's arrival. 
As soon as the tanker is tied up, pumps are started, and, simul- 
taneousl.y with obtaining provisions for the next voyage, the 
oil is being loaded or discharged. 

Modern tankers are so constructed that fuel-oil is carried witli 
much less risk today than a cargo of coal. It is popularly sup- 
posed that oil is a very risky commodity to handle, but the very 
decided difference between the rates asked by insurance com- 
panies on a cargo of fuel-oil and a cargo of coal proves how 
they view the matter. The cost between the United States and 
Great Britain on fuel-oil is about 25% less than on coal. 
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A short description of the cargo tanks in a tank steamer may 
be given from Captain White 's book on oil tank steamers : 

"A tank steamer is one which, as its name denotes, is divided 
into tanks. It is divided by a longitudinal bulkhead at the mid- 
dle line through the whole length of the cargo part of the vessel, 
the bulkhead, extending from the tank bottom up to the deck. 
The vessel is also divided by athwartship buUdieads, which ex- 
tend from one side of the ship to the other, thereby forming 
the tanks. 

"In large modern tankers, there are generally twelve double 
tanks, two pump rooms, and two cofferdams. 

"Starting right forward in the ship, there is first the fore 
peak with a watertight bulkhead at its after end. Next abaft 
this, is the fore hold, which is intended for any cargo the vessel 
is to carrjr besides oil. 

"At the after end of the fore hold is an oiltight bulkhead, ex- 
tending from side to side, and from the bottom of the ship up 
to the deck above. This cuts off the fore hold from the oil 
tanks. Abaft this bulkhead, and five feet away, is another oil- 
tight bulkhead similar in construction, these two bulkheads mak- 
ing an oiltight space which is called a cofferdam. This coffer- 
dam is filled with water, thus making a solid body of water be- 
tween the fore hold on the forward side of the cofferdam and the 
oil tank on the after side of the cofferdam. 

"There is a small pump room for this forward section of the 
ship, which is for this section of the ship alone. The small 
pump it contains deals with the fore peak, the fore deep tank 
(which is situated under the fore hold) and the cofferdam. Thus 
the forward section of the ship is entirely isolated from the oil 
cargo tanks. 

"The cargo tanks are conveniently numbered from aft and 
run from 1 to 12; so the forward tank is called No. 12 port and 
No. 12 starboard. This is the tank next abaft the cofferdam 
which has already been described. 

"Coming aft from No. 12 tank, we have tanks 11, 10, and 9. 
On the after side of No. 9 tank we usually have the forward 
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pump room. It contains two big cargo pumps, one on the port 
side and another on the starboai'd side. The after bulkhead of 
No. U tank, whieli forms the itunip room forward bulkhead, and 
the alter Ijulkliead of the pump room, which forms the forward 
bulkhead of No. 8 tank, are oiltight, thas making an oiltight 
compartment between No. 9 and No. 8 tanks. 

"Proceeding aft, we have the tanks 8, 7, 6, and 5, and on the 
after side of No. 5 tank we lia\e the after pump room. This is 
similar in coiistruetiou to tlie forward pump room, and also has 
two big cargo pumi)s and an air pump, the after bulkhead of No. 
5 tank forming the forward Inilkhead of tlie after i)ump room, 
and tlie forward bulkhead of No. 4 tank, forming tlie after bulk- 
head of llie after ])ump room. 

"Continuing aft, we have tanks Nos. 4, 3, 2, and 1. On the 
after side of No. 1 tank is an oiltight bulkhead, wliich is i)ierced 
by the pii)e line on the i)ort side only; this really finishes the 
oil cargo tanlcs. 

"The next tank abaft No. 1 is generally known as the cross 
bunker tank, which is used liy tlic engineers as bunker s|iacc. iVt 
Ihe after end of tliis cross bunker tanlc is an oiltight Ijulkhead 
extending from side to side and from the tank bottom to tlie 
deck aliovc, and at a distance of five feet further aft is a similar 
bulkhead. The space between these two bulkheads forms the 
after cofferdam, whieli is filled with water, thus making a five 
feet thick bulkhead of water between the tanks on the forward 
side and the stokehold on the aft side. Thus the stokehold and 
engine room (which is abaft it) are absolutely shut off from the 
tanks containing oil. 

"The question naturally arises, 'How do j-ou stoj) the oil fj'om 
rolling, e\'cn thougli eacli tank has its longitudinal bulkhead at 
the middle line?' This is effected by filling the oil up into the 
expansion trunk of the tank. The expansion trunk could almost 
be correctly called 'the conti'action trunk," seeing that it is the 
smallest jiart of the tank. It is formed by the summer tanks in 
tlie following way: — In each tank, and out in the side, is built 
another small tank close up under the deck, and extending about 
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15 feet from the ship's side towards the middle of the ship. It 
is about 8 feet in depth, and runs the whole length of each tank 
fore and aft. To describe it by name it could be correctly called 
'a wing tank,' from its situation up in the 'wings' of the main 
tanks. It is entirely separate from the main tank in which it 
is situated, and has its own little hatches, opening up to the deck 
above, and also its own pipe line arrangements. Thus it will be 
seen that from the top of the main tanks to a depth of at least 8 
feet down (which is the level of the summer tank bottom) each 
main tank is reduced in breadth by 15 feet, owing to the presence 
of the summer tanks. This, the smallest part of each main tank, 
is called ' the expansion trunk. ' When the main tanks are loaded 
it is always the rule to fill them at least up into the expansion 
trunk some four or five feet. Thus below the expansion trunk is 
a solid body of oil, which therefore cannot roll. The only quan- 
tity which can roll is the small quantity in the expansion 
trunk. 

' ' The expansion trunk of a tank is never filled right up to the 
top, but usually there is a vacant space between the top of the 
oil and the top of the tank. The measurement of this space is 
called the 'ullage.' When oil is at a higher temperature it ex- 
pands, and when its temperature falls it contracts, so a vacant 
space is left at the top of the tank when loaded to give room for 
the oil to expand. Thus does the top part of the tank derive the 
name of 'expansion trunk.' " 

The Pan American Petroleum & Transport Company's Fleet 
of Steamers — No single fact could give a clearer idea of the de- 
velopment of the Company than a history of the growth of its 
fleet. The sale of oil to railways whose termini were remote from 
the Ebano and Huasteca fields, and to customers beyond Mexico, 
raised the question of new methods of transportation, and in Oc- 
tober, 1911, the Snowflake, of 1,726 tons, was chartered for one 
year from the Trinidad Lake Petroleum Company. In April, 
1912, the Bussian Prince, of 5,800 tons, was chartered for a 
period of two years from the Interocean Transport Companj^ 
and was delivered about the time the charter of the Snowflake 
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had expired. The sailing of the Snowflake on her first trip 
marked an epoch in the history of the Company. It was the be- 
ginning of exjjansion beyond the shores of Mexico; and from a 
vessel of 1,726 tons a fleet of tankers has grown, till today the 
Company owns 272,493 tons, with a cargo capacity of 1,798,500 
barrels. 

The develoj)ment of the present large fleet of tankers was due 
to two factors: first, the discovery of an immensely productive 




FIRST SHII'MENT OP OIL IN MAY, 1911, PROM THE HUASTECA FIELDS PER S.S. 
' ' CAPTAIN A. P. LUCAS. ' ' 



field of oil south of the Panuco ; second, the necessity of establish- 
ing outside of Mexico, stations where a ready market for the oil 
could be found. Productive wells in the Mexican jungle repre- 
sented onlj' potential wealth; and the problem of transporting 
the oil from the fields to customers could only be solved by 
building tankers. In preparation for what the management 
regarded as a large new field for the sale of oil, six tankers were 
ordered, and the first of these was delivered in 1912, and named 
after the general manager, Herbert G. Wylie. The remaining 
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five were delivered in 1913. Almost all the tankers have been 
named alter offieials and others closely identified with the Com- 
pany. The names of the tankers built in 1913 are : C. A. Canfield, 
Norman Bridge, Charles E. Ilarwood, Edward L. Doheny, and 
J. Oswald Bond. 

It needed years to convince managers of steamship companies 
and stationary plants that Mexican fuel-oil was more efficient 
than coal. The Sales Department of the Company worked 
arduously and persistently for years, under the most depressing 
conditions. The discovery of oil in Mexico was new, the quality 
of the oil was unknown, and doubts were cast upon the possibility 
of maintaining production. The bringing in of new wells of un- 
precedented j'ields was listened to with scepticism. Fuel-oil was 
offered at most temjjting rates, and idtiinately a firm in New 
England undertook to give it a trial. This was the beginning of 
an activity wliicli has continued with increasing rate to the 
present time. The new uses of oil in every form in the European 
War, and the recognition of its enormous importance in all fields 
of war activity, awakened the world to a realization of its sig- 
nificance. No one today asks for proof as to the superiority of 
oil over any other Jucl. The sale of oil has become a question 
largely of sui)i)ly and demand, like any other commodity; and 
each year tlic chemist discovers some new u.se for, or new com- 
modity obtainable from the crude oil, till tlic number of products 
obtained From oil amounts to many himdrcds. 

A market for Mexican oil was found in the United States and 
in South America; and the oil was transported in the six new 
steamers owned by the Company. The railroad to Cerro x\zul 
was completed in 1914, and several wells were drilled ; owing 
to the un.settled ])oliticaI conditions prevailing in Mexico, none 
of these wells was completed imtil February, 1916, when the 
outlook appeared more favorable. 

An increasing demand for more oil had arisen in the mean- 
time, and the management instructed the completion of Cerro 
Aziil No. 4. 

Prior to 1916 two additional ships had been ordered to meet 
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tlie cxiicett'd larjje production of Cerio Azul No. 4. It was 
realized that a pressure of 1,050 lbs. per square inch implied a 
great flow oL' oil, and the drilling in of this well almost sj'ucro- 
nizcd with the delivery of two new tankers, the Oscar D. Bennett 
and the J. M. Danziejer, adding 17,900 tons to the existing fleet. 
The unparalleled yield of this well necessitated additional 
tankers, six of which were completed in 1917. These vessels are : 
Edivard L. Doheny, Junior, Harold Walker, George G. Henry, 
William Green, Frederic R. Kellogg, and Frederic Eiving. 

Before the European War ended there was no necessity to 
advocate the advantages of fuel-oil, and there sprang up for it a 
world-wide demand. The management increased the refinery 
and pipe line, and added during 1918 six ships to the fleet : 
.S'. M. Spalding, Paid H. Harwood, George W. Barnes, Mexoil, 
W. L. Steed and E. L. Doheny, Third. The collapse of the 
German army late in 1918 lessened for a time the rate of increase 
in demand which had marked 1917 and 1918. 

The Fueloil, Pnnoil and /)fr7?i Emery were added to the fleet 
in 1919. It was realized, however, that as soon as the oil 
in storage had been absorbed further transportation facilities 
would be needed by the Company, and in 1920 six vessels 
were delivered: Crudoil, I. C. White, Elisha Walker, William //. 
Doheny, Franklin K. Lane, and Grampton Anderson. 

The delivery of the Company's two largest vessels in 1921 
completes the fleet at present constructed. These two tankers 
were named after two bills which are intimately associated with 
the Compaiiy's successful cx|ilovation for oil In Mexico: Cerro 
Ehano, and Cerro Aznl. 

For clearer reference, there is appended a complete list of 
tankers, sho\\ing the dote of dclixery of each vessel, tonnai-'e, 
length between perpendiculars, beam, and the mean summer draft 
when loaded. The building up of this fleet is the woi-k of ten 
years, and perhaps more clearly than any other factor indicates 
the strength and resources of the Company: 
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Name of Ttnilir Date 

llEliBEUT G. Wyi.ik 1012 

N'mtMAN Bi;iij(;e 191:; 

C. A. rANFIEI.D 1913 

KinvAKli L. DoiiENY km:; 

('HAi;i,f;.s K. J I Ai; WOOD 1913 

J. OSWAMI I'.OYI) 1913 

OscAi: D. liE.N-NiCTT 1916 

J. M. DAN/.KiKr: 1910 

i:i)U'Ai:ii L. DoHENY, JiiNior; 1917 

llAiMii.ii Wai.kkk 1917 

CiEOKCE (i. IIENIIY 1917 

Willi AM GiiEEN 1917 

ri;EliK]:IC U. K'El.l.dcc 1917 

Fi;eiiei:ic! IOwino 1917 

S. M. SrAEDINO 191S 

I'AIII, 11. ilAKWOOD 1918 

(iKillMiE \V. Haknes 191S 

Mkxoil 1918 

\V. L. Steed 191 s 

K. L. DoilENY, TiiiKD 1918 

FiEi.oiL 1919 

Dean IOmeky 1919 

I'AXOIL 1919 

ClitlDOIL 1020 

I. C. White 1920 

IlLisiiA Walkei: 1920 

William II. Doiieny 1920 

Fkanki.in K. Lane 1920 

Champton An'Iiekso.v 1920 

Cekho Ebano 1921 

Cekko Azul 1921 

111 addition to the aljo\o 31 tankers, tlie Pan American Petro- 
leum & Transport Company, tliroiiolx its subsidiary, tlie Huasteca 
Petroleum Company, has on charter the following' tankers: 



Tovniige 


Length 


Beam 


Draft 


6,620 


360 '0" 


50'2" 


22'8" 


6,885 


365 '0" 


50'3" 


22'11" 


0,850 


405 '0" 


55 '0" 


26 '2" 


0,970 


415'(l" 


54 '6" 


26 '1" 


5,100 


320'0" 


45 '0" 


on 'O'/ 


2,770 


245 '0" 


44'0" 


15'11" 


7,550 


392 '0" 


51'4" 


24 '3" 


10,:!50 


430 '0" 


58 '0" 


25 '8" 


12,775 


4()8'6" 


62 '6" 


27'0" 


ii>,:;5(i 


430 '0" 


58 '0" 


25'8" 


10,201) 


4:'.5'0" 


56 '0" 


25' 10" 


lo,:;5o 


430 '0" 


58 '0" 


25'8" 


10,1110 


425 'S" 


57 '0" 


25 '5" 


10,350 


435 '0" 


56 '0" 


26'0" 


10,20(1 


435'0" 


56'0" 


25 '10' 


10,200 


435 '0" 


56'0" 


25'10' 


9,100 


415'0" 


56 '0" 


25'4" 


2,400 


24(1 '6" 


37 '9" 


10 '0" 


9,10(1 


415'0" 


50 '0" 


25'4" 


12,775 


468 '6" 


62 '6" 


27'0" 


2,-100 


246 '6" 


37'0" 


16'0" 


10,(i(IO 


430 '0" 


59'0" 


25'7" 


2,400 


246 '6" 


37'9" 


16 '0" 


2,400 


246 '6" 


37 '0" 


16'0" 


10,600 


430 '0" 


50 '0" 


25 '7" 


10,600 


430 '0" 


50'0" 


25 '7" 


10,206 


435 '0" 


56 '0" 


25'10' 


10,206 


435 '0" 


56'0" 


25'10' 


10,206 


435 '0" 


56'0" 


25'10' 


12,940 


480 '6" 


65 '9" 


26'11' 


12,940 


480 '6" 


65 '9" 


26'11' 
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Name of Tanker Tonnage 

Mantilla 8,400 

Meline 10,360 

Mendocino 10,360 

Mirlo 10,100 

Montana 10,360 

Nora _ 14,308 

The Pan American Petroleum & Transport Company has a 
half interest in the tankers owned or chartered by the British 
Mexican Petroleum Company, Limited. This latter Company, 
formed in 1919, owns the following steamers: 

Name of Tanker Tonnage 

Invbrarder 8,685 

Inverleith 10,300 

Inverurie 10,300 

This Company has now four steamers under construction 
and four steamers chartered from the Huasteca Petroleum Com- 
pany, and the following from Andrew Weir & Company: 
Name of Tlmker Tonnage 

Caloric 10,270 

Gymeric 9,500 

Otleric 9,530 

Wyneric ... 6,930 




ONE or company's trucks delivering oil in new ENGLAND. 
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Land Transportation — The oil from the wells in Mexico is 
transported to the storage tanks at Terminal and Tankville by 
means of pipe lines. Several of the distributing stations in 
North and South America have tank cars and trucks. The total 
number of tank cars owned by the Company is 1,220, the majority 
of which have a capacity of 10,000 gallons. For the delivery 
of oil to local customers, the Company in North and South 
America has in operation 69 trucks with an average capacity of 
a])out 1,500 gallons. 

WHAT TONNAGE MEANS 

In Shipping terminology the word ioniuige has general and 
specialized uses. In a general sense, "tonnage" is a collective 
term like "bottoms," denoting a number of ships; it is also em- 
l)loycd in such phrases as "cargo tonnage" to indicate the gross 
and net cubic capacity of a vessel. In a specialized sense, ton- 
nage has five principal meanings : 

1 — Di.sPLACEMP^iT Tonnage is the total xveujlit in long tons of n 
vessel and its contents, and is so called because this 
weight is precisely identical with the weight of water dis- 
placed by the immersed part of the vessel. 
2 — Gross Tonnage expresses the total capacity of a vessel's 
closed-in spaces. It consists of the sum of the following 
items : 

(a) The cubic capacity of the vessel below the Tonnage 

Deck (The tonnage deck is the upper deck in all 
vessels which have fewer than three decks and is 
the second deck from below in all other ships.) 

(b) The cubic capacity of enclosed spaces between decks 

above the tonnage deck. 

(c) The cubic capacity of the permanent closed-in 

spaces on the upper deck available for cargo or 
stores or for the berthing of passengers or crew. 

(d) The " excess of hatchways " : The capacity of these 

spaces is determined in cubic feet and the total 
capacit}- is then divided by 100. 
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This figure of 100 is arbitrary but arbitrary with a 
reason. If a cargo consists of tuns of wine, every ton 
of such cargo will occupy about 100 cubic feet ; if cargo 
consists of cork it will occupy from 150 to 200 cubic 
feet; if of wheat, 40 cubic feet; if of pig iron, 10 
cubic feet. Cargoes vary in cubic space per ton; but 
for the purpose of fixing port and dock charges and 
collision damages, the Official Standard Measuring 
Figure is taken as 100 cubic feet per ton. 
3 — Under-deck Tonnage is the total capacity in tons (1 ton= 

100 cubic feet) of the space below the tonnage deck. 
4 — Net Tonnage expresses the capacity of a vessel's closed-in 
spaces less certain deductions allowed for propulsion, 
accommodation of crew, and navigating purposes ; and in 
a general sense represents the spaces available for accom- 
modation of passengers and crew. 

(Gross and net tonnages are used chiefly for calculating 
port, wharf, canal or pilotage dues, and vary with the 
varying marine and shipping laws of different nations 
and for Suez and Panama Canals). 
5 — Deadweight Tonnage (or more correctly deadweight capac- 
ity) denotes the weight of cargo, bunkers, stores and creiv 
a vessel can safely carry. In other words it is the difference 
between the number of tons (2,240 pounds) of water a 
vessel displaces "light" or unloaded and the number of 
tons it displaces when submerged to load water line. 

It is obvious there can be only a vaguel}^ indefinite 
ratio between displacement tonnage on the one hand 
and gross, net or deadweight tonnage on the other; 
and merely an approximate ratio between gross, net 
and deadweight tonnages. The latter ratio is deter- 
mined by the fairly constant proportion of space 
required for propulsion and navigation and by the fact 
that the measuring allowance of 100 cubic feet will 
accommodate 21/2 times the space occupied by an aver- 
age commoditj'', viz : 40 cubic feet per ton. 



CHAPTER VI 

UlSTltlBUTlNtt STATIONS IN THE L'NITED STATES, 

CiVNAL ZONE, SOUTH A.MKKICA AND 

GREAT BRITAIN 

STATIONS IN THE UNITED STATES 

T1IJ<] Pan Amencan Petroleum & Transport Company, 
through two siil).sidiarit'.s, tl:e Llexican Petroleum Cor- 
l>oration, and the Mexican Petroleum Corporation of 
Louisiana, Ineorpoi'ated, has a chain of stations at the principal 
ports on the Atlantic and Gulf of ]Mcxico from Portland, Maine, 
to Galveston, Texas. 

For years the Sales Department of the Compan.y worked in 
New England with persistent i)crscverance, without being able 
to induce a single industrial plant to try Jlexican fuel oil. C'oal 
under boilers New ]<]ngland manufacturers knew, but oil was 
an unknown quantity. New England was the first point of 
attack by the Company, because of its importance in the indus- 
tries of the United States. It is one of the greatest centres of 
industr.v in the world, more especially in the manufacture of 
textiles, boots, ]iai)cr, automobile tire fabrics, and rubber goods. 
Mills are equipped with the most modern machinery, and the 
value of all factory products in New England forms a large 
proportion of the total for the entire country. A circle around 
I*ro\idence, R. I., of thirty miles' radius, has many millions 
of spindles. The Jcnckcs Spinning Company was led to make a 
trial of fuel oil, which immediately convinced the owners of its 
su])ei'iority. 

The success in one plant led to its trial in others ; and today 
there are hundreds of factories with fuel oil installations, which 
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in addition to many other advantages has enabled them mate- 
rially to increase their output. During the year 1914 the total 
sales of the Mexican Petroleum Corporation in the United States 
amounted to 85,000 barrels ; in 1921, the sales in the United States 
exceeded 20,000,000 barrels. 

When the United States Government proposed an import 
duty on foreign petroleum, the fuel administrator for Massa- 
chusetts published a document, on October 25, 1921, pointing 




STATION AT PORTLAND, MAINE. 

out that this would mean an increase in the fuel bill of the 
industries in New England of $5,000,000. It is impossible, 
owing to prohibitive freight rates, to obtain supplies from the 
oil fields of the South and West, so that New England manufac- 
turers are dependent for the successful operation of their busi- 
ness on oil from Mexico. 

Portland, Maine — The United States War Department is pre- 
paring a series of booklets on the ports of the country, and in 
the first one of these, which deals with Portland, the writer 
says : ' ' The only plant available for oil bunlvering of large vessels 
is that of the Mexican Petroleum Corporation. This plant is on 
the South Portland side of Fore River, below Vaughan's Bridge, 
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and a cliaimel 28 feet deep is kept open and the largest vessels 
bunker lierc by taking advantage of the tide." 

Fortland is on the westerlj^ end of Casco Bay, and is the most 
northerly and easterly port on the Atlantic coast in the United 
States. The harbor is three and a half miles from the sea, and 
is well protected. It is the nearest port in the United States 
to Great Britain and Europe, and its geographical situation is 
most favorable for marine traffic. The distance from Portland 
to Pcrnambuco is practically the same as from New York. Port- 
land is the main outlet for Canadian grain, which is carried by 
the Grand Trunk Railway. There is a large coastwise and for- 
eign trade with the port, and the White Star, Cunard, Anclior, 
Furncss-Withy & Co., Cairne, Thompson, and other lines operate 
between British i)orts and Portland. Within the city itself there 
ail' more than 300 industrial plants. 

The Mexican Petroleum Corporation's property in the city 
was purchased in 1915, and covers an area of 57.10 acres, on 
which have been erected seven tanks with a total capacity of 
.'!(ir),500 barrels. The Corporation operates trucks for the supplj' 
ol' local customers, and tank cars for conveying the oil by rail to 
plants outside the city. 

Boston, Massachusetts — The city of Boston is on Massachu- 
setts Bay. To the north is the Charles River, which widens at 
Boston into a broad inner harbor or back bay. The harbor 
affords nearly sixty square miles of anchorage, and is studded 
with numerous islands. The channels afford a clear passage of 
27 to 35 feet. The city is fringed with wharves. In 1920 Boston 
was fifth in the United States in the total value of its foreign 
trade, being exceeded only by New York, New Orleans, Phila- 
delphia and Galveston. In imports alone it occupied second 
place. The total value of imports and exports was $584,544,985. 
The leading countries with which business is done are Great 
Britain, Egypt, Cuba, Argentina, Uruguay, Australia, Belgium, 
Ccrmany, Italy and British South Afi-ica. The chief exports 
are meat and dairy products, leather, iron and steel, cotton, 
paper, woolens, fruit and nuts. 
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The Mexican Petroleum Corporation has a station at Chelsea 
near Boston. The property was purchased in 1916 and is 24.895 
acres in extent. On this have been built, in addition to pump 
house and offices, six tanks of 55,000 barrels each making a total 
storage of 330,000 barrels. To accommodate customers in the 
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manufacturing towns near Boston, the Corporation owns many 
tank cars. Delivery of oil in the city and neighborhood is made 
by trucks ; and l)arges deliver oil for bunkers. During 1921 the 
Corporation sold at Boston 2,452,070 barrels of oil. 

Providence, Rhode Island — The city of Providence is built 
at the north end of Narragansett Bay, thirty miles from the 
sea. It ranks tenth amongst United States seaports in tonnage 
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and value of cargoes. It is the center of one of the largest 
manufacturing districts in New England, and is the natural 
distribution point for the trade carried on in the city and sur- 
rounding country. The coastwise trade to and from Providence 
is very large, and there is ample accommodation and safe 




STATION AT KETTLE POINT, PHOVniENCE, [I. I. 

nnclioragc in the port for merchant ships. A channel more 
than thirty feet deep at low water leads from the docks to the 
open sea, and there is communication by rail to all the principal 
business and manufacturing centers of New England. 

The chief industries include the making of machinery, me- 
chanical appliances, silverware, jewehy, cotton, silk and woolen 
fabrics, and fire protection apparatus and appliances. 

The Mexican Petroleum Corporation has two stations in Provi- 
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dence, one at Aliens Avenue and the other at Kettle Point. A 
plot of land 7.767 acres in extent was obtained in 1915 at Aliens 
Avenue, and during the same year another plot of land, of 
40.71 acres, at Kettle Point. On the Aliens Avenue property 
there have been erected two tanks, one of 37,500 barrels capacity, 
and the other of 55,000 barrels. In order to supply oil in the city 
and surrounding districts from this station many trucks are 
operated by the Corporation. At Kettle Point four 55,000 barrel 




STATION AT FALL RIVER, MASS. 

tanks have been erected. Tank cars and trucks are owned by the 
Corporation for the convej^ance of oil to customers in and beyond 
the city. The total sales of oil during 1921 amounted to 3,359,654 
barrels. 

Fall River, Massachusetts — Fall River is the eastern terminus 
of the old Fall River Line, and handles a very large coastwise 
traffic. 943 vessels of over 500 tons cleared the port of Fall 
River during 1920. The total tonnage of all vessels entering 
the harbor was 3,848,726. The chief industry is the manufac- 
ture of cotton textiles, in which it occupies the premier place in 
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the United States. The city has 111 cotton mills, a number of 
which have i-ecently been converted from coal to oil. The fac- 
tories contain over 4,000,000 spindles. 

In 1919 the Mexican Petroleum Corporation obtained two 
tracts of land, the combined area of which is 10.077 acres. On 
one of tliesc tracts has liecn built a tank of 55,000 barrels. The 
supply of oil locally is made by trucks. 




STATION AT CARTERET, PORT OF NEW YORK. 

Carteret, Port of New York — This station is about five 
miles from New York, the largest port in the world. The 
number of vessels engaged in foreign trade which entered the 
harbor during the year 1920 was 5,283, representing a total 
tonnage of 17,404,188, which is almost double the tonnage of 
1905. The import and export trade of the port is colossal. The 
total foreign imports diiring 1920 amounted to $2,892,621,089, 
and the exports for the same period totalled $3,383,688,048. 
The variety of the products handled in New York is legion. Goods 



134 



MEXICAN PETROLEUM 



are shipped from New York to every part of the world and 
produce from every country is imported. 

An increasing number of vessels are using oil, and a large pro- 
portion of the business of the Corporation at Carteret is the 
bunkering of vessels at New York. The land at Carteret, pur- 




STATION AT PASSAIC, PORT OF NEW YORK. 

chased in 1915, covers an area of 337.12 acres. Eight tanks of 
55,000 barrels each have been erected on the i)ropcrtj'. The 
Corporation owns six oil barges, two of which are self-propelled ; 
the remaining four are towed by the "Mexpet, " the first oil- 
burning tug in New York Harbor. Oil is delivered beyond the 
city in tank cars, of which there are over 100 attached to this 
station. The total amount of oil from the Company's Mexican 
fields delivered in New York in 1921 amounted to 5,471,744 
barrels. 

Passaic, Port of New York — Passaic is on the Passaic River, 
about twelve miles from New York, and is within the Port of 
New York Authority district. It is the business centre of a 
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district with a population of 130,000, and has a great number of 
industrial plants, manufacturing a variety of textiles, rubber 
goods, metal products, artificial leather, parchment paper, oil 
cloth, automatic weigliing machines, structural steel, etc. 

The Mexican Petroleum Corporation purchased 6.22 acres in 
1919, and on this have been erected two 55,0G0-barrel tanks. 
The oil is brought from Mexico to New York Harbor, and thence 
shipi)cd by barge to Passaic. 




CONSTiaH'TION 01' .S'lWTKIN AT liAI.TIMOliE, MARYLAND. 

Baltimore, Maryland — The city of P>altimorc is bnilt on the 
Patapsco River, about twelve miles from Chesapeake Bay, and 
172 miles by water from the Atlantic Ocean. The ship channel 
is 35 feet deep and 600 feet wdde. The port is fitted with 
the most modern equipment for the handling of grain, coal, oil, 
suljihur, fertilizers, and other specialized shipments. The city 
is served by several railway systems. There are 42 steamship 
companies for foreign service with offices in Baltimore, and in 
addition the ships of 15 lines ply between the city and the 
principal ports on the Atlantic and Pacific seaports. The 
principal imports are bananas, fertilizers, manganese ore, nitrate 
of soda, copper, oil, wood pulp, chemicals, china and earthenware. 
The value of the imports in 1921 amounted to $41,124,328. The 
chief ex])orts are automobiles, copper, coal, corn, flour, wheat, 
rye, iron and steel manufactures, lard, machinery, oil, starch, 
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lumber, tallow and tobacco. The value of the exports in 1921 
was $142,463,744. The net tonnage of vessels entering was 
5,809,817. 

The Mexican Petroleum Corporation purchased 86.39 acres 
of land in 1919 on Curtis Bay, which is about five miles from 
Baltimore. Eight tanks of 55,000 barrels each are being erected. 
Bulkheads and piers are under construction, and a slip is being 
dredged to accommodate the largest of the Company's tankers. 

Norfolk, Virginia — The city of Norfolk is built on the north- 
ern side of the Elizabeth River, an arm of the Chesapeake Bay. 




STATION AT NORFOLK, VIRGINIA. 

It lies within Hampton Roads. The harbor is capable of accom- 
modating more than 3,000 ships. Forty-five steamship lines 
carrying general cargo and twenty lines carrying coal cargo 
serve the port in foreign trade. There are eight trunk line 
railroads with terminals in the city. The port is equipped 
with every modern facility for handling merchandise. Norfolk 
has an extensive import and export business. The exports 
during 1921 amounted to $173,345,428 and the imports to 
$4,340,239. Hampton Roads occupies the first place in the 
United States as a shipping port of tobacco, and coal and cotton 
are exported in great quantities. The shipments of tobacco in 
1921 amounted to $141,864,799. The number of vessels enter- 
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'n\<x ;uk1 clearinf^ in 1914 was 1,733; during 1921 the number 
increased to 4,822. The total tonnage entering and clearing 
Norfolk and Newport News during 1921 was 12,508,360. 

In 1917 the Mexican Petroleum Corporation purchased 79.26 
acres of land at Norfolk. On this have been erected eiglit tanks, 
six of 55,000 barrels each, one of 38,000, and one of 35,500, 
making a total of 403,500 barrels. 




STATION AT JACKSONVILLE, FLOEIDA. 



Jacksonville, Florida — Jacksonville is built on the St, Johns 
River, 18 miles from the open sea, with a channel 30 feet deep 
from the Atlantic to the docks. In front of the municipal docks 
the river is over a mile wide, and provides about three-fourths of 
a square mile of tliirty-foot anchorage for steamers. There are 
regular sailings to Europe and South iVmerica, and a large 
coastwise traffic to ports on the Atlantic and Pacific seaports. 
The exports of Jacksonville consist chiefly of naval stores, hard 
phosphate rock, lumber, cross ties and cotton. The chief im- 
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ports are kainite, nitrates and other fertilizer fillers, in addition 
to large consignments of refined and fuel oils. 97 vessels 
entered and cleared during the month of October, 1921, with an 
aggregate tonnage of 185,240, of which 31,886 tons were of 
foreign register. 

The Mexican Petroleum Corporation obtained in 1916 a site 
for the building of an oil station, the area of which is 16.8 




STATION AT TAMPA, FLORIDA. 

acres. The terminal is situated on the St. Johns River ; and 
there have been erected on the property three tanks of 55,000 
barrels each. 

Tampa, Florida — The city of Tampa is built about 35 miles 
from the open sea, with a good, well-sheltered harbor. The 
cliannel is 24 feet deep, and Government dredges are at work 
increasing this to 27 feet. The phosphate industry is the most 
important in the neighborhood of Tampa. It is estimated that 
80% of the supply of phosphate in the United States is in 
Florida, a large proportion of which is within Tampa's com- 
mercial territory. The next important industry is timber, and 
40,641,680 feet of timber were shipped from the port during 
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1920. The rhief imports arc oil and cocoanuts. Tampa is noted 
for its cigars, in the manufacture of which more tlian 150 fac- 
tories are engaged. The phosphate mines use large quantities 
of fuel oil. 

The Mexican Petroleum Corporation began work at Tampa 
in 1915, and acquired 22.132 acres of land, upon wliich have 
been erected three tanks of 55,000 barrels each. 




LABORATOUY AT PESTKFII AN, T.iiriSIANA. 

New Orleans, Louisiana — The city of New Orleans is built on 
the Mississippi River, 110 nules from the Oulf of Mexico. New 
Orleans and New York are approximately the same distance 
fi'om Chicago, and thirteen railroads connect New Orleans with 
all parts of tlu> United States. Eighty steamship lines with 
agencies in the city operate from New Orleans to foreign ports 
in all parts of the world. 4,173 vessels with a total tonnage of 
3,454,802 tons entered and cleared for foreign trade in 1920, 
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The port, as defined by Federal statute, has a front of 41.4 
miles on both sides of the Mississippi River, seven miles of which 
are equipped with wharves, steel sheds, cotton warehouses, grain 
elevators, and other modern facilities. New Orleans is the port 
of the foreign trade of the Mississippi Valley, with Central and 
South America and the Far Bast, and much of that with Europe. 

There are about 1,600 manufacturing plants in the city and 
the principal manufactures are boxes, burlap bags, cigars and 




STATION AT SODTHPORT, NEW OHLEANS. 



tobacco, clothing, cotton, ice, lumber and sugar. The principal 
imports are coffee, bananas, sisal, nuts, oil, mahogany, sugar and 
molasses. In 1920 these imports amounted to $274,073,005, 
and the exports for the same period totalled $712,380,439. 

The properties in Louisiana are owned by the Mexican Pe- 
troleum Corporation of Louisiana, Incorporated, which was 
formed on February 5, 1918, and include a refinery, storage sta- 
tions at Southport, the City of New Orleans and Franklin. The 
refinery is situated at Destrehan, about 18 miles from New 
Orleans on land purchased in 1914, the area of which is 1050.5 
acres. Seventy-nine tanks for the storage of crude oil, fuel oil, 
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gas oil, kerosene, crude naphtha, gasoline and asphalt, with a 
total capacity of 1,525,538 barrels, have been erected on the 
property. 

Two storage stations have been built at New Orleans, one at 
Southport six miles from the city, and a second in tlie city on 
Galvcz Street and New Basin Canal. 

Tlie station at Southport is on the left Ijank of the Mississippi 
River where tankers deliver oil at the Company's wharf and 




STATION AT OALVEZ STREET, NEW ORLEANS. 

where steamships, tugs and barges receive bunkers. There is a 
loading rack at the i)lant at whicli 20 tank cars can be filled 
simultaneously. The land, which was obtained in 1919, is ten 
acres in extent and on it have been erected two tanks of 55,000 
barrels each. 

The station in the city of New Orleans supplies gasoline,, 
kerosene and fuel oil. The land on which the station has 
been built was acquired in 1917 and covers 3.17 acres. Tliere 
are three sub-surface oil tanks, one for gasoline which has a 
capacity of 16,000 gallons, the second for kerosene of 17,000 
gallons and the third for fuel oil of 10,000 barrels. These 
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products are delivered in the city Ijy trucks and tank wagons; 
barges and tugs receive bunkers at the wharf. 

Franklin, Louisiana — Franklin is situated in St. Mary's 
Parish on the Bayou Teche, in the center of the sugar cane belt, 
and is 101 miles by rail from New Orleans. The Franklin & 
Abbeyville Railroad, the Southern Pacific Railroad and the 
Morgan, Louisiana & Texas Railroad pass through Franklin. 
There are over 120 sugar plantations in the neighborhood, where 
sugar cane is converted into raw and refined sugar. During 1920 
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STATION AT FRANKLIN, LOUISIANA. 



the Parish of St. Mary's produced 58,231,000 lbs. of sugar, 
1,719,000 gals, of molasses, and 8,800 gals, of syrup. In addi- 
tion there are several mills engaged in sawing timber. The 
cypress tree grows in great abundance on the swampy lands 
bounding the bayous. Factories for making paper, milling rice, 
and manufacturing oyster-shell products are in the vicinity. 

The station of the Mexican Petroleum Corporation of Louis- 
iana is built on the outskirts of Franklin, on a plot of land 
purchased in 1919, consisting of 5.76 acres, with a frontage on 
the Bayou Teche. A bulkhead 400 feet long has been con- 
structed on the Bayou, where stern wheel boats burning oil 
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are bunkered, and wlicre oil is delivered to barges. The station 
is eqiiipi)ed with one 55,000 barrel i'uel oil tank, one 25,000 gallon 
gasoline tank, and one 25,000 gallon kerosene tank. The gasoline 
and kerosene are delivered in drums and tank wagons, and the 
fuel oil is distributed by barge, tank ears and motor trucks. 

Galveston, Texas — Galveston is the most important port in 
Texas. Its im[)orts for the fiscal year ending June 30, 1921, 
were valued at $26,666,400, the chief items of which were sugar. 
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KTATKIN AT (lAI.VES'lUN, K.AST ENIl, TKXAS. 



bananas, coffee, oil, sisal and silks. Tlic export trade has more 
lliau d(»ubk'd dui'ing the past ten yt'ars and dui'ing the fiscal 
year 1920-1921 reached $550,033,922. It is the third largest of 
the cities in the United States from the point of view of export. 
Galveston is noteworthy for its enormous trade in cotton and 
wheat. The total amount of cotton exported during the year 
ending June 30, 1921 amounted to 3,020,560 bales, and the wheat 
exports totalled 86,822,162 bushels. The industries in and 
around Galvi'ston take large supplies of oil. The Mexican Pe- 
troleum ('oi'poration i)ui'chased land at Galveston in 1919 and 
has two storage stations, one at the West end on a section of land 
of 6.41 acres on which have been built three tanks of 55,000 bar- 
rels each ; and one at the East end on a portion of land of 
38.479 acres on which six tanks have been built of 55,000 barrels 
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each. The total tank storage in Galveston is 495,000 barrels. 
There is a large extent of territory near the city of Galveston 
where fuel oil is used, and for the purpose of supplying custo- 
mers, the Corporation operates several hundred tank cars. The 
oil delivered from the Galveston stations during 1921 amounted 
to 3,200,128 barrels. 
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LOCK IN PANAMA CANAL. 



STATION AT CRISTOBAL, CANAL ZONE 
The Panama Canal was opened for traffic on August 15, 1914. 
The obvious advantages of a canal across the isthmus at Panama 
attracted the attention of leaders in commerce for generations. 
Many futile attempts were made before its successful construction 
by American engineers. The Canal is one of the world 's greatest 
engineering feats. To one who passes through the locks at 
Gatun, Pedro Miguel and Miraflores, there is nothing more 
impressive than the machine-like methods by which the largest 
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shijia are passed from one lock to another. The order, cleanliness 
and neatness of every section of the Canal from Balboa to Cris- 
tobal rci)resent the final word in efficiency. 

The Canal is 42 miles in len^h between shore lines, and 50 
miles long from deep water in one ocean to deep water in the 
other. The mean level of the Pacific is about eight inches higher 
than tho mean level of the Atlantic, and the Canal is capable of 
handling about 48 ships of usual size in a day. The total 




STATION AT CRISTOBAL, CANAL ZONE. 



number of vessels passing through the Canal during November, 
1921, was 222, with a registered gross tonnage of 1,184,157. The 
oil plants operated by oil companies, as well as by the Canal, 
have storage for approximately 1,250,000 barrels. 

In 1915 the Mexican Petroleum Corporation obtained land at 
Mount Hope, Cristobal, for building tanks to supply oil-burning 
ships passing through the Canal. The area of the land is 6.2 
acres, on which three tanks with a total capacity of 165,000 
barrels have been erected. 
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STATIONS IN SOUTH AMEEICA 

Para, Brazil — ^^Tlie Company owns through two subsidiaries, 
the Caloric Company and the Mexican Petroleum Corporation, 
seven stations on the eastern seaboard of South America, at 
points where there is the largest traffic both inland and seaward, 
and the most important industrial activities. Five of these are 
in Brazil, which has an area of 3,270,000 square miles. , Brazil 
is the largest country in South America. 

The city of Para, officially called Belem, is the capital of 
the third largest state in Brazil, with an area of 443,992 
square miles, and is situated in the centre of the torrid zone. 
Although near the eciuator, the climate of the city is relatively 
cool, on account of the trade-winds and the great rainfall. Ow- 
ing to the moisture and heat there is immediately beyond the 
city a bewildering growth of trees, plants and parasites. Para 
on the landward side is bounded by forests which prevent 
the development of suburbs, and threaten encroachments on the 
city itself. 

Para is built on a point of land formed by the entrance of the 
Guama River into the Para River, which itself is the estuary 
mouth of the Tocantins, incorrectly regarded as a tributary 
of the Amazon. The city is 86 miles from the Atlantic, and is 
the entrepot for the Amazon valley. It is the headquarters of 
the Amazon Navigation Company, which has a large fleet of river 
steamers plying between Para and the Peruvian frontier, and up 
all the large tributaries where there are trading stations. The 
port is accessible to ocean-going steamers, and boats of some of 
tlie largest lines in Europe and North America call at Para. 

The chief exports through Para are rubber, cocoa, Brazil nuts, 
fibre, beans, and some of the best timber in the world. The im- 
ports of Para for 1920 amounted to £2,250,000, equivalent to 
$10,935,000 at the normal rate of exchange, and the exports dur- 
ing the same year totalled £3,000,000 or $14,580,000. The main 
source of wealth is rubber, which grows in the sweltering forests 
that wall in the upper reaches of the Amazon and some of its 
tributaries. Many of the affluents of the Amazon are born amid 
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the SHOWS of tlic Aiulis, and reach the more level regions bj- 
stupendous cataracts, whence they flow to the sea through those 
silent gloomy forests where the Para rubber grows, which com- 
mands tlie higliest price in international markets. Despite the 
competition in the P]ast, and the superior methods of collecting 




ROYAL TALJIS, PEKNAMIiUCO. 



and treating the latex, the cpiality of tlie rubber of the .Vmazon 
excels that grown in any other part of tlie world. 

Tlic increasing use of fuel oil in ocean-going steamers, the 
great trade in rubber, and the prospective development of tim- 
ber and agriculture make Para an important ]iort for fuel oil 
station. 

The Pan .Vmerican Petroleum & Transport Company operates 
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in Brazil through the Calorie Company, which was acquired on 
March 21, 1916. At Para, the Caloric Company has storage for 
55,000 barrels of oil. 

Peraambuco, Brazil— The state of Pernambuco is chiefly 
agricultural, the lowlands producing sugar and fruit; in the 
more elevated part of the State, cotton, tobacco, corn and beans 
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SCENE ON BRAZILIAN RIVER. 

are grown. Cocoanuts, cocoa, bananas, mangoes and other 
tropical fruits are produced in abundance. The chief industry 
of Pernambuco is refining sugar and in the State there are 
more than a thousand refineries. 

The capital is officially known as Recife, but is usually called 
Pernambuco, and it has the advantage over all other ports in 
Brazil of being the nearest to Europe. The harbor is not natur- 
ally protected like Rio de Janeiro, but two breakwaters have been 
constructed which give adequate protection to shipping. At 
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present a channel is being dredged to a depth of 33 feet, and 
when this is completed ocean-going steamers will find here safe 
anchorage. 

The chief exports arc sugar, cotton, goat skins, hides, rubber, 
flour and cocoa. The export trade in 1920 was almost £6,000.000, 
or $29,160,000, and the imports amounted to £8,2.50,000, or 
$40,09.5,000. 
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STATION AT PERNAIIBDCO. 



The Calorie Comi)any has built two oil tanks at Pernambuco 
with a total capacity of 65,000 barrels. The land upon which 
the tanks are built has an area of 1.59 acres. The property is 
130 meters from the quay, and a pipe line runs from the tanks 
to the quay. The proximity of Pernambuco to Europe, the de- 
mand for the produce of the country, and the progressive charac- 
ter of the State, justify the expectation of a largely increased 
business. 
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Bahia, Brazil — The eastern seaboard of South America, un- 
like the western, has many excellent harbors, and one of the 
best and most accessible of these is Bahia, built on a noble inlet 
studded with islands, and called Bahia de Todos os Santos. It 
is almost completely landlocked, and affords adequate shelter 
and accommodation for ocean-going steamers. 

The commercial part of the city occupies a long narrow strip 
of land between the water line and the bluffs which rise almost 




STATION AT BAIIIA. 

perjiendicularly to a height ol' over two hundred feet above the 
sea level, affording splendid views of the bay and its islands. 

Bahia is celebrated chiefly for its cocoa and tobacco. Other 
products of the state are sugar, cotton, hides, feathers, fibre, 
coffee, wax, mandioca and fruits ; but the greatest industry of the 
state is the culture and preparation of cocoa, which is native 
to the Americas. The soil and climate combine to make the tree 
very fruitful. The groves run inland for two hundred miles 
along the valleys. "During the harvesting season a cocoa plan- 
tation presents a very pleasant sight, when the branches and 
even the trunks of the trees are thickly clustered with large red 
or yellow pods, somewhat resembling elongated melons. ' ' Bahia 
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a few years apo sliipped 750,000 sacks of cocoa for which there 
is always a ready market. 

In no part of South America is there a better gi-ade of tobacco 
than Bahia, and its use dates before the landing of Columbus. 
The great manufacluring district is San Felix, across the bay 
from the city. Tobacco forms about 30% of Bahia 's exports. 

Brazil is so rich in its varieties of fruits, that many of the 




ENTRANCE TO HARBOI',, RIO DE JANEIRO. 

most luscit>us si)ccimcus arc unknown even by name beyond the 
borders of the country ; and Bahia has the honor of being the 
home of the seedless orange. Here the owners of the trees need 
never worry over the necessity of smudges, since frost in this 
tropical district is unknown. 

The exports during 1920 amounted to £8,750,000 or $42,525,- 
000, and the imports totalled £5,000,000, or $24,300,000. 

Bahia has a large coastwise and foreign trade, and is used as 
a ])ort of call by many of the steamship lines trading between 
Europe and South America. 
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The property of the Caloric Company at Bahia covers an area 
of .62 of an acre on which has been erected one 55,000-barrel 
tank. The distance from the property to the quay is 130 meters, 
and an eight-inch line leading from the tank to the quay is pro- 
vided with four connections for steamers or barges. 

Rio de Janeiro, Brazil — Rio de Janeiro with its fairy-like set- 



r -, 




LOTUS PLANT, BOTANICAL GARDEN, RIO DE JANEIRO. 

tings girt about with mountains and its curving shore line 
laved by the waters of the blue Atlantic is unquestionably 
the finest harbor in the western hemisphere, and is imiversally 
regarded as one of the best in the world. The bay on which 
the city is built is 100 miles in circumference, and is surrounded 
by granite mountains, some of which rise stark and gray from 
amidst tropical glossy green foliage in impressive lonely isola- 
tion. The entrance to the bay is about a mile wide, guarded on 
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the southern side by the Sugar Loaf, a huge cone-shaped rock, 
bare of vegetation, at the base of which on the landward side 
lies tho city of Rio de Janeiro. Within this beautiful bay, 
which is dotted with numerous islands, there is accommodation 
and slielter for fleet upon fleet of the largest ocean-going 
steamers. 




STATION AT lUO PE JANEIKO. 



The quays are fitted with the most modern equipment for load- 
ing and discharging cargo, and the docks extend for nearly two 
miles. The minimum depth of the water at the docks is 30 
feet. 

There is no other city on the coast of Brazil, and few in the 
world, with more attractive surroundings. Beyond the limited 
area of the city rise almost sheer a background of mountains 
covered with the densest vegetation. Wherever a ray of sunlight 
pierces, there is growth, and everything is on the gigantic scale 
of the tropics. There are ferns six feet tall; and, towering in 
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solitary grandeur above all other trees are the graceful royal 
palms. Many trees in this bewildering wealth of growth accom- 
modate parasites with a foliage far in excess of their own, and 
the luxuriance of vegetation within and around the city is typical 
of the growth beyond the mountains. From the city radiate rail- 
ways to bring the produce of the surrovmding country to the port. 
All foreign ships for South America call at Rio de Janeiro, 
and the import and export business there is very large. In 1920 




DISTRIBUTING STATION FROM HARBOR, RIO DE JANEIRO. 

the imports totalled £57,250,000 or $278,235,000, and the exports 
£15,750,000 or $76,545,000. Owing to the bunkering of numer- 
ous ships and the number of industrial plants in and around 
Rio de Janeiro, the Caloric Company has erected a large plant 
on the Saude Hill. The area of the property is 4.99 acres on 
which, in addition to boiler and pump house, there are four tanks, 
one of 10,000 barrels, two of 37,500 barrels each and one of 
55,000 barrels. Besides this equipment, the Company has two 
barges, the Sabrina and Caloric, and five tank cars two of twenty 
and three of thirty-five tons. There are three twenty-ton tanks 
mounted on Leopoldina Railway trucks. For the delivery of oil 
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within the city and beyond sevpral trucks arc operated by the 
Company. The property is situated near the centre of the docks 
and the tanks are about 230 meters from the cjuay. 

Santos, Brazil — Santos covers an alluvial plain on the inner 
side oi; an island called Sao Vicente, I'ornicd by an inland tidal 
channel sometimes called the Santos River. Tlic river is deep 
and free from obstacles. In front of the city it widens to form 
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TANK CAR ON RAILWAY BETWEEN SANTOS AND SAO PAULO. 



a bay deep enough for the largest steamers. Santos was 
formerly, on account of the background of mangrove swamps, 
a nidus of yellow fever, but now it is one of the healthiest 
places in Brazil, and these former swamp lands produce beans, 
maize, mandioea and sugar. Tlie quay of Santos is lined with 
warehouses and provided with railway tracks which connect the 
city witli the coffee country in Sao Paulo. 

The export trade from the port of Santos is the largest in 
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Brazil, and this depends mainly on the coffee grown on the rich 
hinterland. In 1920 the exports amounted to £53,250,000 or 
$258,795,000, and the imports to £37,000,000, or $179,820,000. It 
is perhaps on the great coffee fazendas that one gets the clearest 
idea of the wealth of the soil of this country, where the most 
modern methods are applied in the cultivation of this valuable 




COFFEE PLANTATION, MONTEIROS, SAO PATILO. 



crop. There is nothing haphazard about the coffee industry, 
from the preparation of the soil to the shipment of the beans. 
Some of these fazendas are very extensive. On one, it is 
said, there are 13 million coffee trees. A plantation seen from 
the residence of the owner is a beautiful and impressive sight. 
The soil, which is kept free from weeds, is of a deep red color, 
and is in sharp contrast to the emerald glossy leaves of the 
coffee plant. One looks out upon a vast expanse of undulating 
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Rround, covered witli dark green shrubs planted in even 
rows, and stretching away to the horizon in un1)roken sym- 
metry. Eadi I'azenda has a large drying-ground of concrete, 
where the coffee is laid in the sun. The beans are transported 
to the warehouses on the dock front at Santos from the nearest 
railway station, and shipped to every part of the world. 
The State of Sao Paulo, wliich is the most progressive in 




S. S. "S. M. RPAT.DINr. " PISCHAKOINO AT SANTOS, BRAZIL. 



Brazil, is not entirelj^ dependent upon coffee for its wealth. 
Sugar, rice, mandioca, cotton and maize are also grown; and 
during the last decade there has developed a very large trade in 
stock-raising. In the southern part of Brazil there are said to be 
more cattle than in Buenos Aires, which is the premier cattle 
jjrovince of Argentina. Industrial plants have sprung up since 
tlie War near the city of Sao Paulo, and the largest plant in 
Brazil recently completed is owned by a Chicago company. 
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The distance between Sao Paulo and Santos is about fifty 
miles, but tlie steep wooded slopes of the Serra do Mar lie 
between the two cities; and one of the best built and most 
carefully maintained railways in the world connects the docks 
with the capital of Sao Paulo. It is a triumph of engineering, 
rising 2,500 feet in a distance of over six miles; and this short 
line is the channel by which the bulk of the world's coffee is 
carried. 

The port facilities at Santos and the oil tanks are controlled 
by a company under contract with the Government ; one of 
these tanks, which has a capacity of 55,000 barrels, is used by 
the Caloric Company. In addition to this tank, the Caloric 
Company owns ten tank cars, each having a capacity of 35 tons, 
which are used to carrj^ the oil bej^ond the city. 

Montevideo, Uruguay — Uruguay, locally called the Banda 
Oriental, meaning the land on the eastern side of the River 
Uruguay, although the smallest independent state in South 
America, is a rich agricultural land, and enjoys the reputation 
of possessing one of the healthiest climates in the world. Cattle 
breeding and sheep farming is carried on in all parts of the 
Republic, and its Paysandu ox tongues and beef extract from 
tlie Liebig factory are known throughout the world. There are 
no high mountains, and the land consists mainly of undulating 
plains. The pastoral wealth of Uruguay and Argentina is due 
to the fertilizing constituents of ' ' pampa mud. ' ' 

The foreign trade of the country passes through Montevideo, 
on the Rio de la Plata. There are many miles of railway 
in Uruguay, and a trunk line connects the port of Monte- 
video with Rio de Janeiro. The harbor of Montevideo forms a 
half circle, and is two and a half miles from point to point. 
It is well protected by breakwaters, and is dredged to a depth 
of 27 feet. The rise and fall of the water is due mainly to 
winds ; a south wind means high water, and a north wind low 
water. 

The property of the Mexican Petroleum Corporation, which 
is the subsidiary under which the Pan American Petroleum & 
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Transport Company operates in Uruguay and Argentina, is situ- 
ated at Bella Vista. The area of the land is .91 of an acre on 
which one 55,000 barrel tank has been erected; a ten-inch pipe 
line connects the tank with the pump house and dock. Jlonte- 
vidco is a progressive city, and the traffic from the interior by 
rail is increasing. Some of tlie stationary i)lants have installed 
fuel oil; and its importance as a port of call for European 
and North Amei'ican stcamei's is steadily growing. 




STATKIN AT MONTKVinKO. 



Buenos Aires, Argentina — Tiic commercial and political 
status of Argentina has risen during the past thirty years with 
a rapidity that has few parallels. The normal progress of a 
centuiy was compressed into a few decades. 

The area of the countrj^ is over a million square miles. In 
Argentina there are great extremes of temperature, from the 
land which borders on Bolivia within the tropics, with its forests 
of i)alms, to the territory of Tierra del Fuego, where snow falls 
during every month of the year. The western boundary of Ar- 
gentina is formed by the jVndes, where are some of the lofti- 
est mountains in the world, and which in the northwest extend 
far into the country. Outside the extremes of temperature 
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and the ranges of snow -clad mountains, there is a relatively flat 
plain known as the "pampas," of vast acreage, and on which the 
wealth of Argentina depends. Pampa is the South American 
Indian name for level spaces, and these pampas seem almost as 
flat as a billiard table, though the slope of the land from Buenos 
Aires to Mendoza averages about three feet per mile. Over these 
pampas roam huge herds of magnificent cattle, and from the 
rich soil of these plains spring crops of grain that are not ex- 
celled in any other part of the world. The climate of the pampas 
is temperate and healthful, and admirably suited to agricultural 
and pastoral pursuits. 

Thirty years ago South American countries were looked 
upon as lands of revolution and fever. Today the govern- 
ment of Argentina is stable, and the streets of Buenos Aires 
are as well paved and lighted, and the city is as sanitary 
as any in Europe or the United States. Calle Florida, in 
its window displays, vies with Fifth Avenue or Bond Street. 
The parks of the city are spacious and decorative, and its 
main public buildings worthy of any metropolis. A few years 
ago Buenos Aires was a mere village, with only the most 
primitive methods of transportation. Many residents of the 
city who came from Europe were conveyed on bullock wagons 
from the steamer through the river to the town. Today 
Buenos Aires is the largest city in South America, and despite 
its great natural disadvantages, a magnificent harbor has been 
constructed at great expense, with every modern dock equip- 
ment, and adequate for the vast export business which is 
carried by some of the largest and most modern ships afloat. 
Each railway of the country has a terminus in Buenos Aires, 
and one of these railways connects Buenos Aires with Valparaiso 
on the Pacific. New lines are being extended towards the prom- 
ising districts among the Andean foothills. With the exception 
of about 130 miles, Buenos Aires is connected by rail with La 
Paz, the capital of Bolivia. 

The Mexican Petroleum Corporation owns property out- 
side the limits of the city of Buenos Aires, in a district known 
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as Dock Slid. 'JMic ai-ca oL' tliis propertj-, which was acquired 
in 191!t and 1921, is 7.94 acres. Three tanks ot 55,000 barrels 
each and a i)unip and boiler lioiise have been erected, and pre- 
parations luive been made for tiie buildin;,' of an additional tank. 
One ten-inch pipe line from the waterfront is connected into the 
nianifohl ()72 metres distant, so that the Coiniiany's tankers can 
pum|> dii'ecl into the tanks. Tliere is no eounti'v in South 
America where tlie need ol' fuel oil is jri'calei- an<l its \alue moi'e 
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STATKiN AT lirrxcis .\I|;K.S. 



I'learly I'eco^ni/.ed than in ,\ri;vntina. The I'uture of the countiy 
is assured jjecause of its i^'reat natural wealth and the ju'osiressive 
character of its ])eople. 

STATIONS IN GREAT BRITAIN 

The British jWcxican Petroleum Company, Ltd., incorporated 
on July 15, 1919, was formed mainly for the purpose of supplying 
the transatlantic trade with marine fuel. The rapid conversion 
of so mail}- of the largest passenger steamers, and the construction 
of others which will run on fuel oil, necessitate adequate and 
convenient supplies, not only in the United States, but also at 
the main ports of the United Kingdom. 
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Great Britain has converted some of her largest ships to fuel 
oil, and her imports of various oils from 1913 to 1921 have shown 
a striking increase. The total amount of fuel oil imported during 
the first nine months of 1913 was 62,349,306 gallons ; during the 
first nine months of 1921 the imports reached 415,141,311 gallons. 

A large proportion of the Atlantic trade is between the United 




BUNKERING THE S. S. "AQDITANIA" TROM BAROE OF BRITISH MEXICAN 
PETROLEUM COMPANY, LIMITED. 



States and Great Britain ; and the British Mexican Petroleum 
Company' has stations at Southampton, Liverpool, Avonmouth, 
South Shields, Glasgow and facilities for handling oil at Thames 
Haven. 

Southampton — The present prosperity of Southampton dates 
from the opening of railway communication with London in 
1840, and the harbor is one of the best in the United Kingdom. 
It has the advantage of a double tide, the tide of the English 
Channel giving it high water first by way of the Solent, and two 
hours later by way of Spithead. The docks cover an area of 
many hundred acres, comprising extensive quays in both the 
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Test and Itchcn Rivers. The water is of sufficient deptli to 
accomniodate the largest ocean-going steamers. The total net 
tonnage ot sliii)s that cleared from Southampton during 1921 
was 5,392,940. The property of the British Mexican Petroleum 
C'onii)any lies at the mouth of the River Itchen, where it enters 
the S()uthanij)ton waters. It consists of a plot of land seven 




STATION AT SOUTHAMPTON. 



acres in extent, and on this have been erected four tanks of 8,000 
tons each, and one of 3,500 tons. There are two 10-inch lines 
from the tanks to tlie dock, whence the oil is conveyed bj- barges 
to ocean-going steamers. Tlie equipment for this purpose con- 
.sists of one self-propelled barge, Inveritchen, with a capacity 
of 1,200 tons, and five smaller barges of 800 tons each. The 
Oh/mpif, Aquittinia and other large vessels take oil from the 
Southampton station of the British Mexican Petroleum Company. 
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Liverpool— The city of Liverpool is situated on tlie right bank 
of the estuary of the Mersey, and the center of the city is about 
three miles from the open sea. The export trade from Liverpool 
is the largest in the United Kingdom. It lies near the great 
manufacturing districts of Lancashire and the "West Riding of 
Yorkshire, and is the natural channel of transmission for their 
goods. The total net tonnage of ships tliat cleared from Liver- 
pool during 1921 was 12,354,794. 




STATIOX AT LTVERPOOT.. 



The property of the British Mexican Petroleum Companj' is 
on the southeastern boiindary ol' the Dingle Bank Estate, which 
has Ijeen set aside Ijy the Mersey Dock & Harbor Board for the 
pi;rj)ose of bulk storage oil. The land covers an area of 
7.75 acres, and its southeastern boundary is formed by the 
bank of the River Mersey. The Mersey Dock & Harbor Board 
have plans for the construction of a new oil dock on the river, 
directly in front of the Dingle Bank pro])erty. The British 
Mexican Petroleum Company has erected three tanks each with a 
capaeitj' of 8,000 tons, and one of 3,500 tons. Two ten-inch 
lines run from the tanks to the dock, and two barges each 
of 800 tons are in use at Liverpool. 
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Avonmouth — Tlir (Miniinurcial history of Avoiimoutli and 
l'>iislol arc closely linked together. In 1884 the Avonmouth and 
I'oi'tislicad doclvs at the main entrance were bought by the 
city, and tlic port extends from Ilanam to tlic mouth of tlie 
river and for some distance above the estuary of the Severn. 
The city docks liavc a depth of 22 feet, while tliose of Avon- 
mouth are accessible to tlic largest ves.sels. In 1908 the Koyal 
Kdward Dock at Avonmouth was opened. It is entered by a 

r 




STATION AT AVONMOCTH. 



lock 875 feet long and 100 feet wide, with a depth of water on 
the sill of 4(j feet at ordinai'y sjtring, and ;JG feet at oriliiiary 
neap tides. The i)ort has a large trade with America and the 
West Indies. The i^rincipal imports are grain, fruit, oil, ore, 
tiiiibei-, hides, cattle and general merchandise, and the exports 
include niachinei'y, cotton goods, tin and salt. The Elder 
Dempster, Dominion and other large steamship companies trade 
at the port. 

The station of the British jMcxican Petroleum Company is situ- 
ated at the junction of the Rivers Avon and Severn. In the 
j)art of Avonmouth known as the Port of Bristol, the Port of 
Bristol Dock Board is constructing an oil dock for the use of 
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oil companies, and the entrance to this is through the Royal 
Edward Dock, where a depth of water of 36 feet is maintained. 
The area of the Company's property is five acres, upon which 
have been built, in addition to the pump house and offices, two 
8,000 ton tanks. There are two 10-inch lines from the tanks to 
the dock. 

South Shields — South Shields is about eleven miles from New- 
castle-upon-Tyne, and the banks of the river below the city are 
lined with docks and industrial towns. The district owes its 
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STATION AT SOUTH SHIELDS. 



immense prosperity to the mineral wealth of the neighborhood. 
The chief exports arc coal, chemicals, pig iron, ironwork, steel, 
iron bars, plates and castings, machinery, fire-clay and copper ; 
and the chief imports arc fruit, wheat, maize, oats, barley, iron, 
and steel, petroleum, sulphur ore, timber and wood hoops, iron 
ore and potatoes. Steamers carrying passengers serve the 
principal English ports, also the Baltic ports and New York. 
In addition to the industries of Newcastle, may be added the 
most important of all, namely, shipbuilding. The celebrated 
Elswick Works, which are situated in the western part of the 
Borough of Newcastle, construct ships of all kinds, including 
the largest iron-clads with all their armor and guns. Vessels of 
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larpc tonnage can ascend tlie river as far as Newcastle, but the 
berths of the ocean steamers arc a little further down the river. 
The station of tiie British Mexican Petroleum Company is near 
the open sea, and has an area of 1.9 acres. There are five tanks 
on the pro[)erty with a total capacity of 16,000 tons, and a 6-inch 
pipe line connects the tanks with the dock. A, self-propelled 
barfie, the Invertync, is in u.se at South Shields. 




bird's eye view of station at GLASGOW. 



Glasgow — Glasgow, the largest city in Scotland, and one of 
the principal ports of Great Britain, is built on the River Clyde. 
The total net tonnage of vessels leaving the port during 1921 
was 4,456,656. The imports consist chiefly of flour, fruit, timber, 
iron ore, live stock, and wheat; and the exports principally of 
cotton manufactures, manufactured iron and steel, machinery, 
cotton yarn, linen fabrics, coal, jute, jam and foods, and 
woolen manufactures. Shipbuilding is the greatest of the 
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industries of Glasgow, and in some years more than half of the 
total tonnage in the United Kingdom has been launched on 
the Clyde, the yards of which extend from the harbor to 
Dumbarton on one side and Greenock on the other side of the 
river and firth. The British Mexican Petroleum Company, 
Limited, has a large station at Bowling, fourteen miles below 
Glasgow, near Dunglass Castle. The property is 64 acres in 




NEARER VIEW OF GLASGOW STATION. 



extent. A dock was dredged into the property of sufficient 
depth to aeeomniodate tankers. It is surrounded on three sides 
by a levee, and is dredged to 27 feet at low water, for an area 
of 200 by 600 feet. From the levee, piers are built out to deep 
water in the dock. Two tanks of 8,000 tons each and one of 
3,500 tons have been built on the property, and two 10-inch pipe 
lines run from the tanks to the east side of the dock. There is 
one self-propelled barge, the Inverampton, with a capacity of 
8,000 barrels, attached to the station, which is similar to the 
Inveritclien at Southampton. 



CHAPTER VII 
REPINING AT TAMPICO AND DESTREHAN 

THE METHOD of treating cnifle oil ami crude naphtha at 
Tam.piro and Dcstrchan, witli a short account of the 
main physical features oL' the two refineries are f,nven 
in this chapter. 

In its crude state petroleum can he used only as fuel, and 
then with few exceptions it is dangeious because of its gaso- 
liru^ content; the vapors of gasoline accunuilate in the storage 
tanks or around leaky connections and may cause explosions 
and resulting fires. 

When petroleumi is refined, not only valuable products like 
gasoline and kerosene arc extracted, but at the same time it 
yields a refined fuel which can be handled with perfect safety, 
the more comjilete the refining ]>rocess, the more numerous the 
products which can be separated from the ci'ude oil. 

A visit to a petroleum refinery is usually disappointing to 
the layman. All he sees are tanks, pipe lines, and the outside 
brickwoi-k of the stills. There is no excitement awaiting him, 
and no sound save the hum of motors and the rhythmic move- 
ment of pumps. Everything seems to go on automatically, 
and this is so because; a modern petroleum refinery is a plant 
where man is master and not a slave of machinery. It is similar 
to a modern power plant where one sees only the big turbines, 
dynamos and switchboard and a few men walking quietly 
around, watching the gauges, touching a switch here and there, 
or adjusting a valve. 

Refining — The first step in the refining of petroleum is 
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distillation. The crude oil as it comes from the well is a mix- 
ture of various hydrocarbons, i. e., chemical compounds of 
carbon and hydrogen. There are also present small amounts 
of other chemical compounds containing nitrogen, oxygen and 
sulphur, but the hydrocarbons are the chief and most important 
group. The lighter hydrocarbons, that is those containing 
fewer atoms of carbon and hydrogen to the molecule, have a 




REMNEl-.Y AT DESTEEIIAN, LOUISIANA. 



lower specific gravity and a lower boiling point than hydro- 
carbons of a similar cliemical composition, but whose molecules 
contain a greater number of atoms. If a mixture of hydro- 
carbons be heated in a suitable vessel, the lighter compounds 
begin to evaporate and volatilize while the heavier hydrocar- 
bons remain as a liquid, due to their different boiling points; 
and the possibility of separating the lighter hydrocarbons — 
fractions — from the heavier ones according to their different 
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boiliiif; points is the fundamental principle of the technology of 
petroleum refininp;. 

For the manufacture of fuel the crude is topped, i. e., only 
the light fractions (crude naphtha) are distilled off, leaving 
as residue an oil which is lieavier than the original crude oil, 
but whi<'li can be handled with perfect safety, because it has 
a high flash test and will not give off explosive vapors, even 
when heated almost to the temperature of boiling water. An- 




TDBOLAR CRUDE STILLS. 



other advantage of using topped fuel oil instead of crude oil 
is that a given volume of the heavier oil when burned will pro- 
duce more heat than an equal volume of the original crude oil; 
the calorific value of a gallon of fuel oil is greater than that of 
a gallon of crude oil. 

The topping of crude oil is usually performed in special 
pipe stills. A pipe still is simply a series of pipe-coils built in a 
furnace. Crude oil is pumped through these eolls and heated 
to a predetermined temperature, then it flows into an evapor- 



172 MEXICAN PETROLEUM 

ator, i. e., a tank where the vapors of fractions which evaporate 
at that temperature can separate from the hoJy of oiL The 
vapors tlien pass tlirough a condenser, and form the distillate 
or "crude naphtha," while the residue (the fuel oil) runs from 
the evaporator, tlirough a cooler, into a storage tank. This 
operation is a continuous one, and has the advantage of sim- 
plicity of apparatus and economy in the consumption of fuel. 

The distillate which is obtained by topping crude oil is a 
mixture of gasoline and kerosene; the lighter gasoline is 
separated from the heavier kerosene again by distillation. This 
is done in so-called "steam stills," where the gasoline is dis- 
tilled over usually jjy means of steam only. Gasoline is obtained 
as distillate, M'hile kerosene remains in the still as residue. 

If the crude oil is distilled in cylindrical stills, then "crude 
naphtha" is obtained as the first fraction, and next comes the 
kerosene distillate. The gasoline is usually redistilled in steam 
stills in order to separate from it the last traces of the heavier 
fractions so as to obtain a uniform product. Good gasoline 
must distill over below a specified boiling point and when 
poured on a sheet of white paper it should not leave on evap- 
oration a greasy spot or ring. 

A typical oil slill is a horizontal cylindrical steel boiler or 
evaporator suspended on lugs OA^er a brick furnace. This 
furnace is built so that tlie side walls reach over the sides of 
the boiler and cover it, and only the lower part of the still is 
exposed to the heat. The stills are usually fired by fuel oil. 
The vapors pass from the still through a vapor-line to the con- 
denser; the condenser consists of a coil or a series of coils 
of pipe built inside a tank. The vapors pass inside the coil 
which is cooled by water on the outside ; cold water is fed into 
the bottom of the condenser tank, and after absorbing the heat 
from the vapors, it overflows into a drain. The vapors con- 
dense in the coil to a liquid, which runs out of the "tail pipe" 
into a manifold. By means of the manifold and its connections, 
the distillate can be run according to its gravity into the proper 
tank. 
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AL lirst crude naphtha will distill over as the lightest frac- 
tion; next comes kerosene distillate; then <^as oil; and after- 
wards the heavy paraffin distillates. These are all crude dis- 
tillates, and require further processing before finished products 
are oI)fained, with the possible exee])tion of gas oil, which is 
usually marketed as initially produced. The others, such as 
crude najjlitha, U]ion ])ro]ier treating and steam stilling, yield 
gasoline; kei'osene distillate ujion I'cdistilling anil ti'i'ating, 
yields kerosene; and paraffin distillate upon redistilling. 




OASOIJNK STE.\M STIIJ.S. 



wax elimination, treating, reducing and liltering, yields lubri- 
cating oils. If the still be heated until no moi'e oil distills out 
of it, there will renuiin in the still a layer of dry porous coke, 
as the ullinuite residue. Jn actual relinery practice only a por- 
tion of the crude is distilled to coke; a gi'cat deal is only partly 
distilk'tl in order to obtain fuel oil or asphalt of various grades 
as the residue. 

As mentioned above, kerosene can be inijiroved by redis- 
tilling, for even after distillation gasoline and kerosene oils are 
not suitable for use without furllier treatment; they still con- 
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tain impurities which impart to them an unpleasant odor, and 
which would cause darkening of the distillate if stored for 
any length of time. The kerosene especially is liable to burn 
in lamps with a smoky flame and to char the wick. In short, 
the distillate is not yet a marketable product. 

To remove these impurities, the distillates are treated with 
sulphuric acid. The action of the sulphuric acid is both a chem- 
ical and a physical one and forms insoluble chemical compounds 
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EEriNED OIL AGITATORS. 



with the impurities and also acts as a solvent for them and 
the newly formed compounds, while pure kerosene or gasoline 
is not acted upon by the acid. 

In refining practice, the treating is done on a large scale, one 
thousand barrels or more at a time, in agitators, i. e., big cylin- 
drical iron tanks with cone-shaped bottoms, usually lead-lined 
to protect the iron from corrosion by the sulphuric acid. The 
distillate, either kerosene or naphtha, is mixed Avith the acid 
and agitated by means of compressed air blown into the bottom 
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of tlie agitator or by any suitable mechanical contrivance. 
After the mixing has been completed, the acid sludge is allowed 
to settle and is then drawn off by a valve at the bottom of the 
agitator. The oil is afterwards washed with water and next with 
a solution of alkali to neutralize the acid which may still be re- 
tained by the oil, and is finally waslied several times with 
water to remove the last traces of alkali. After this treatment 
with sulphuric acid and alkali, the gasoline or kerosene is water 
white and has only a faint, aromatic odor. 

It is not generally understood by the layman that gasoline 
is not a single hydrocarbon, but a mixture of very nuiny dif- 
ferent hydrocarbons, some of similai' and some of different 
boiling points; therefore, gasoline will not boil at a constant 
temi)erature, but within a long range of temperatures, e. g., a 
commercial gasoline wliicli meets the Itureau of Mines specifi- 
cations, will begin to boil at about 140° F. or lower, while the 
heaviest parts will boil at or below 437° F. The main point is 
that a good commercial gasoline siiould have a uniform range 
of boiling points from the lowest to the highest, and this and 
nut the gravity should he the criterion- of quulity. 

In the early days of the refining business, when illuminating 
oil was the chief commodity of tlie refinery, and brought a 
higher price than gasoline, the distilling operation was so regu- 
lated that the fractions, which now constitute the higher boiling 
fractions of gasoline, were included in the kerosene fraction. 
By this procedure, the production of kerosene was increased at 
the expense of gasoline. In those days gasoline had a gravity 
of from C6° to 72° Baume, and was used mostly as a fuel for 
gasoline stoves, and no consideration was given to the range 
of boiling points as is now required for a good motor fuel. As 
the internal combustion engine becomes more highly perfected, 
it will be able to use lower grade gasoline, or gasoline with 
more of the kerosene fraction in it. This will enable the refiner 
to increase his production of gasoline from crude and assist in 
meeting the ever increasing demand for motor fuel. At 
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prcscnt the demand for gasoline is so great tliat it cannot be 
supplied by the production of natural gasoline from crude oil, 
and, as a result, the refiner has been compelled to find other 
ways to produce low boiling hydrocarbons suitable for internal 
combustion engines. This problem has been solved to a very 
great extent by the so-called "cracking process," whereby 
high boiling hydrocarbons are converted into low boiling 
hydrocarbons by destructive distillation, i. e., generally speak- 
ing by overheating the oil above its boiling point, either as a 
liquid under pressure or as a vapor, according to the method 
employed. 

This overheating causes the molecules of the high boiling 
hydrocarbons to disintegrate and form new comliiiiatioiis of 
atoms, some forming gasoline fractions; others iiermancnt gases 
as light as methane, or marsh gas, and also heavy residues 
and even coke are formed, liy the highly perfected processes 
now employed, the refiner is able to obtain as much or more 
so-called "synthetic" or "cracked" gasoline from heavy oils or 
residues, as ho was able to obtain natui'al gasoline from the 
original crude oil. Thus the refiner has been enabled to keep 
pace with the ever increasing demand for motor spirits without 
an undue increase of price which would be inevitable had the 
supply to rely exclusively on the production of natural gasoline. 

Another very important product manufactured from Mexican 
crude oil is asphalt. Before artificial asphalt was introduced in 
the paving industry, oidy natural asphalt was used, as ob- 
tained fi'om huge natural deposits, such as those found in Trini- 
dad. Since artificial asphalt can be produced economically, of 
a quality equal or superior to the natural asphalt, it has been 
widely used in North America and Europe. Roads which were 
laid with Mexican asphalt years ago are still in good condition, 
which is the best proof of the high quality of this material. 
The artificial asphalt has also the advantage that it can be made 
in various grades of hardness and transported in a pure state, 
to be mixed with the other ingredients, to suit local conditions 
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and requirements. Tliis advantage will be readily understood 
when it is realized that an asphalt pavement contains not over 
12% of the asphaltic cement, the rest being mineral aggregate, 
and that an average refined Trinidad asphalt contains roughly 
one-third of its weight of mineral matter. 

Asphalt is produced from an asphalt or semi-asphalt base crude 
oil as residuum, i. e., after all the lighter fractions have been dis- 




BATTERY OF CONTINUOUS ASPHALT STILL.?. 



tilled off. This distillation is carried on in special stills, because 
the utmost care is necessai'y to obtain a product which shall cor- 
respond to various very strict specifications. To facilitate the 
distillation, live steam is introduced into the still through a per- 
forated coil lying on the bottom of the still. The stills are 
equipped with thermometers and pyrometers, because the tem- 
perature must not exceed specified limits set for the different 
grades of asphalt. Samples are drawn from the stills at fre- 
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qiu'iil iiilcTvals to ho Icslcd in the laboratory i'or liai-diuns or 
penetration, melting point, and many otiiei' ligid specitieations. 

Tlio harder grades uf asplialt are used mainly i'or paving and 
water-proofing; tlie softer grades and fluxes for impregnating 
felts, buihliiig papers, and for roofing purposes. A special as- 
phalt of a V('ry iiigh melting point, which is at the same time 
very elastic, is made hy oxidizing asphalt at a certain stage 
of the distilhition hy blowing air through the body of the as- 
phalt. This grade is used as an elastic cement for rooting and 
various other special purposes where a high melting point elas- 
tic material is desired. 

When Mexican oil is I'cduced to asphalt, a hca\y distillate is 
produced after tlu^ lighter fractions are distilled olT. This 
heavy distil late by proper manul"acturing processes can be made 
into x'cry high grade lubricating oils and waxes. This process 
in general consists of I'cmoving the paraffin wax to prevent the 
oil from solidifying at low temperatures. The wax-free oil is 
then eoncentiated to tlu^ proper viscosity, and finally is treated 
with sulphuric acid and washed with alkali, thereby removing 
the tari'y and resinous bodies injurious to a lubricating oil. 
Aecording to the grade and viscosity of the oil, its coloi' will 
vary from pale yellow for the light oils, to daik red foi- the 
heavier grades or cylinder oils. For the finest grades and the 
higher priced oils, it may be further pui'ified and improved in 
color l)y filtei'ing through Fuller's earth. 

The paraffin wax as removed from the raw lubricating oil 
is known as "slack wax," and contains, besides paraffin wax, 
oil and other impurities. It is converted into refiiu'd paraffin 
wax by first removing the last ti-aces of oil in so-called "sweat- 
ing ovens." Here the slack wax is placed in shallow trays with 
perforated bottoms, aiul as the temperature of the oven is 
gradually raised, the oil seeps out of the wax, which is called 
in the industi-y "sweating." After the sweating is completed, 
there remains in the trays a dry oil-free cake of wax now called 
"crude scale," which is then removed for further purification. 
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This consists in acid-treating and filtering through Fuller's 
earth or bone-black. The wax is then molded into cakes and 
becomes the well known refined paraffin wax of commerce. 

Refinery at Tampico — This refinerj- is built in two sections 
and consists of eleven batteries each containing six tubular 
heaters. The capacity of each is above 2,000 barrels, and 
135,000 barrels can be handled daily in the two units. In addi- 




KEFINERY AT TAMPICO, WITH OFFICES IN FORECRODND. 
(Plant No. 1) 



tion there are three re-run heaters with a capacity of 5,000 
barrels, making a total of 140,000 barrels. 

As explained above when the crude oil which passes through 
the heaters reaches the proper temperature, it goes into evap- 
orators where the vapors separate from the body of the oil. 
These vapors pass through the condensers to the receiving tanks 
in the form of crude naphtha, and the residue in the evap- 
orators runs through a cooler into storage tanks. In the re- 
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run stills, tlio heavy crudo naphtha is refractionated into a light 
fraction and a gas oil residue. 

In order to provide },^asoline, a steam still and an aeid ajritator 
for treating the crude naphtha have been erected. There are two 
pump houses for dclivciy of the crude oil to the heaters, for 
liandlin>r the distillate, the tower cii-culatiny: oil, and tlie resi- 
due. There i.s also a gas absorbing plant to handle waste gases 




HEFINEKY AT TAMPICO. 
(Plant No. J) 



from the condensers in whicli a light gravity crude naphtha is 
c.xtracti'd, the separateil gas being ust'd for fuel purposes. 

The condensing water pumping plant has a capacity of ten 
million gallons, and consists of four electric di'iven centrifugal 
pumps, which take water from the Panuco River and force it 
to the refinery for ixse in the condensers. 

Refinery at Destrehan — The Company has a refinery at Dcs- 
trehan, located IS miles from New Orleans, where the various 
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products described above are manufactured from oil shipped 
from Mexico. The refinery is built on the east bank of the 
Mississippi River, on a tract of land 1050.5 acres in extent. On 
the river a wharf 950 feet long has been constructed, capable of 
accommodating two tank steamers, either delivering oil from 
Mexico or loading gasoline or other refined products. There is 
over 30 feet of water at the dock, even with the river at its lowest 
stage, so that the largest tankers of the Company can be 
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docked at all times. The west approach to the dock carries 
the pipe lines to and from the refinery proper, and there are 
separate lines for handling gasoline, kerosene, gas oil, crude oil, 
fuel oil, and water. 

The crude oil shipped from Mexico is run through cylinder 
and tubular stills with a combined capacity of 25,000 barrels 
daily, producing crude naphtha, kerosene distillate, gas oil, and 
various other products. The crude naphtha produced is treated 
in agitators, after which it is run through tower steam stills, to 
malse finished gasoline. Recently there has been erected at 
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the refiiu'iy a plant for manufacturing,' synthetic gasoline. This 
is a gasoline, as previously mentioned, made from heavy oil 
which, i)rior to cracking, contained no gasoline. There arc also 
agitators Jor acid treating kerosene distillate to make finished 
kerosene. The sludge acid from the treatment of crude naphtha 
and kerosene will be recovered in a new acid restoring plant in 
l)rocess of construction. This plant will bo able to recover 60% 
of the original acid used and represents an economic feature not 
directly connected with the production of oil. 

In addition to the manufacture of gasoline and kerosene, one 
of the chief industries of the refinery is the manufacture of 
asphalt, which is shipped by tank cars or in barrels. These 
barrels are made on the premises, cither of wood or steel. As 
the traffic and climatic rec|uircments of each country are dif- 
ferent, asphalts are manufactured from the Mexican oils to 
comply with tlie most rigid specifications to meet any condi- 
tions. 

Besides stills, agitators, tanks, etc., it is necessary to have 
au.xiliary equipment such as boiler houses, pump houses, shojis, 
power plant, barrel factory, railroad trackage, car loading 
facilities, store house, offices, laboratory, etc.; and, owing to 
the location of Ihe ])lant, houses for the officers and employees. 
There are two main boiler houses containing 3,000 horse power 
boilers of the most modci'n tyjie, equijiped with a water puri- 
fying plant. There arc three main pump houses for handling the 
various oil |)roducts, and one water pumping station for handling 
condensing water, boiler feed water and fire service. The power 
plant consists of two 750 horse power electric generators, for sup- 
plying power to motors, lights, welding, etc., and air compressors 
for the use of the shops and plant in general. The shops are well 
equipped with tools for making repairs or construction work. 
The laboratory is especially well supplied with apparatus for 
testing oils, and also for research work of the most advanced 
character. 

IVfany of the five hundred employees live at the refinery, in 
neat, well-built houses, all completely screened and furnished 
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mth hot and cold water and every modern convenience; and 
lands have been set aside for baseball, tennis and other outdoor 
sports. The Old Manor House, erected nearly two hundred 
years ago, which faces the river, is shaded with broad-armed 
live oaks, and makes a beautiful home for the general super- 
intendent. There are two schools on the property. All milk 
used by the employees is supplied by a dairy owned by the Cor- 
poration, and a doctor resides at the refinery, where there has 
been erected a well-equipped modern hospital. 
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CHAPTER VIII. 

ADVANTAGES OP FUEL OIL AND INSTALLATIONS 
FOR STATIONARY PLANTS 

ADVAl^TAGES OF FUEL OIL 

THE discovery of fire by man was his first crcat step in 
material development, tlic story of wliieh is woven into 
the most impressive lefjccnds in literature. PronietJieus, 
tlie inventor and tcaclicr of the arts ol' life, is represented in his 
Iruly "i)liilan1hroi)ic fashion" as stealing fire, miieh to the 
dismay and irritation of Zeus. Whatever facts eorresjiond to 
the legends that are associated with man's first use of fire, 
there can be no doubt that wood was liis first fuel, and by this 
means i)rimitivc man cooked liis food and lieatcd his rude 
dwelling. 

The next great step was marked by the discovery of coal. 
Its application to licat and power have been mainly responsi])le 
for the advances that wei'c made in tlie last century in commerce 
and industry. The ])erfecting of the methods of raising steam by 
coal went hand in hand with, and aided in, the development that 
marked that strikingly progressive era. The ends of the earth 
were reached by fast steamships, and new continents were opened 
up to commerce by railroads. Factories at convenient centres 
were built to manufacture raw materials transported by rail or 
steamship from the farthest corners of the globe. 

Towards the close of the nineteenth century the world began 
to be awakened to the value of a new fuel — oil. A few saw 
its superiority and took advantage of it ; but the Great War 
focussed the attention of the world upon oil ; and today the pos- 
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session of petroleum lands has become one of the most important 
of national and international questions. 

It required an intensive and prolonged campaign by the 
Mexican Petroleum Corporation to induce one factory in New 
England to try fuel oil. Certain definite guarantees of saving 
that would be effected if oil were used in the boiler room were 
made, and after discouraging delays one factory tried it. The 
results were so far beyond what was expected, that immediately 
every bari'el sold became a flaming advertisement. When the 
War brolie out this Company had not a single truck or tank 
car in New England. Today there are 318 tank cars oper- 
ating in Boston alone, twenty of which can be loaded in two 
and a half hours. As one drives from factory to factory through 
New England, numerous tanlt cars and trucks of the Mexican 
Petroleum Corporation meet the eye, making deliveries or return- 
ing to the storage stations for more fuel. The winter of 1919-20 
was one of exceptional severity, which created gr^at difficulties 
for the delivery of coal. There is not a single instance where 
any mill, factory or institution burning "Mexpet" fuel oil was 
short of fuel since deliveries were begun in 1915. 

The Corporation supplies oil to large plants in the United 
States that are engaged in varied industries and activities such 
as cotton goods, woolens, automobile tire fabrics, shoes, phos- 
phates, sugar, copper, rice, ice, steel, silver, dyes, bleaching, 
paper, rubber, and also to laundries, hotels, offices, department 
stores, nurseries, apartment houses, hospitals, clubs, colleges and 
churches. It is also sold to assist in dredging, and for use 
on railroads and in steamships. From all boiler rooms, whether 
on sea or land, comes the same story of entire satisfaction and 
numerous advantages in the use of fuel oil. 

Since the Armistice, many of the largest passenger ships have 
been equipped for burning oil, and the reports that come from 
its use at sea not only emphasize the features that are most 
striking in stationary plants, but additional advantages are dwelt 
upon by engineers of shipping companies. Since the S. S. 
"Olympic" was converted to an oil burner, she has been run 



FUEL OTL AND INSTALLATIONS 



187 



r 




188 MEXICAN PETROLEUM 

solely on oil jjurdiased Iroiu this Cuiiipaiiy; and a statement by 
the International Mercantile Marine Company on the superiority 
of oil is of great interest. The Olympic is of 46,439 tons register, 
and about 60,000 tons deadweight, and her engines register 
50,000 horsepower. Her owners say : — 

"The stokers, or 'black squad', and the grime and heat dis- 
appeared on the Olympic when the oil fuel came into use. Even 
well established terms disappeared at the same time, for the 
former stoker is now known as a fireroom attendant. 

"With coal as fuel, this huge vessel carried no less than 246 
firemen, who were shoveling with high-wrought energy, by turns 
day and night incessantly, in heat and coal dust to feed her 
fires. In hot weather conditions, her firerooms were almost intol- 
erable, and not a day passed that did not see from twelve to 
fifteen men pass under the ship's doctor, suffering from heat 
exhaustion, burns, In-uises or physical breakdown, incurred in 
the furious labor of feeding those insatiable, glowing, roaring 
furnaces. 

"Witli tlie inslallation of oil fuel all that changed as if by 
magic. In place of 246 men, comprising the 'black squad', only 
60 are now rcquii'ed to attend the oil burners. Scarcely a third 
of these men are on watch at any one time. They do not toil or 
sweat, but wallc around a perfectly cool and well ventilated boiler 
I'oom, occasionally turning a valve or peeping at a fire through a 
small hole in the closed front of the fire box, and all the while 
looking as cool, calm and collected as a sexton in a church. One 
man attends twelve fires and docs it easily. 

"The coaling of a big ship is a long, dirty and expensive 
job, taking up much of the time when the ship is in i>ort, and 
taking precedence over all other work. The labor of 300 men 
was required to coal the Olympic each trip, and they worked 
from four to four and one-half days. At a minimum they put 
in 9,600 hours on the work. 

"Now the ship can be 'bunkered' in eight hours, with the labor 
of only ten men, or 80 hours' labor in all. "While the fueling is 
in progress, other work aboard the ship is not interrupted. 
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There is no resulting dirt, and the process goes on silently. A 
barge or 'tanker' comes alongside, laden with oil; a hose is con- 
nected with a pipe in the ship leading to her oil storage tanlvs; 
a pumping engine on the barge goes silently to work, and thence- 
forward the pumping of oil into the ship's tanks at the rate of 
about (JOO tons an hour goes steadily on. The only labor per- 
formed by the attendants is watching the tanks, valves and 
pumps, and shutting off the supply when the tanks are full. 

"liecent developments concerning the ship are evidence that 
she has registered complete success with her oil-burning, for she 
now comes out with increased tankage for fuel, installed during 
her layoff, which ecpiips her for taking on sufficient oil at one 
time to last her on a I'ound voyage, with a comfortable surplus 
at the end. 

"The amount oL' oil bvirned bj' the Olympic on a voyage of 
3,000 miles from New York to England is about 3,600 tons or 
about GOO tons a day. The ship's consumption of coal was from 
840 to 920 tons a day. 

"From time to time there have been printed statements 
regarding fire hazards on board oil-burning ships, which shipping 
men declare are unfounded. The oil tanks are nowhere near 
the fires, and the oil in them is so heavy that it would not 
readily ignite if a lighted match were thrown into it. Although 
oil has been used as fuel on passenger ships i'or several years, 
a disastrous fire has never been caused by its use in this manner. 

"There are five single-ended Scotch boilers and 24 double- 
ended, each with three furnaces, or a total of 159 furnaces, each 
8' - 7 9/lC" long and 3' - 9" in diameter. These are located in 
six boiler rooms, which occujjy 320 feet of ship's length. 

"When burning coal, the total bunker capacity was 7,577 
tons, giving the ship a steaming radius of about 5,000 miles at 
20 knots, and about 4,350 miles at 21 knots. Conversion to oil 
I'eleased some 1,000 tons of space for cargo in Ihe old bunkers 
and the other space has been taken for pump rooms, etc. Burn- 
ing oil, the steaming radii have l)een slightly increased, although 
data is insufficient to give the exact figures. The following 
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compai'ison between coal and oil gives approximate figures: 

SI Icnots. Coal Oil 

Miles per ton 57 .85 

Lbs. per 1 H. P. per hour 1.64 1.12 

Number of men in firerooms 246 60 

Time required for fueling 4% days 8 hours 

"The mo.st important item of saving in connection with use 
of oil is not in the matter of the cost of the fuel itself, but in 
the more constant employment of the ship through shortening 
of turn-around. This effects verj- great savings through the 
more steady emploj-ment of the ca])ital invested, which is great. 
Idle days in port are tremendously expensive, and ever.v 
operator seeks to eliminate them. A three-weeks round voyage 
is made possible to the Olympic through the time saved in fuel- 
ing, and through this alone. With coal, a full week in port was 
largely consumed with coaling. About thirty operating days are 
thus added to a year's total. The importance of this point 
cannot be too strongly stressed, in consideration of the economic 
features of employing oil fuel. 

' ' Excellent results in combustion are being obtained, as the 
Olympic steams with an entire absence of smoke and only a thin 
light gray haze comes from her stacks. Inereasingl.y better results 
of combustion are being obtained each trip, under the able 
supervision of the C'hief Engineer, Mr. T. H. Thcarle, and his 
assistants. It may be stated tliat the burning of oil on this 
giant ship is efficient and economical and that the judgment of 
her owners in deciding upon the change has been clearly 
substantiated. ' ' 

During her first trip on oil from Southampton to New York, 
in Jvuie, 1920, the Olympic maintained an average speed of 21.5 
knots. Whilst the savings already referred to are very great, 
there are other factors upon which it is difficult to place a cash 
value, which in a year would amount to a very large sum, as for 
example, the cost of repeated paintings due to the dust from 
coal ; wear and tear and renewal of grate bars ; coal and ash 
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handling tools and machinery; coiTOsion of fire-plates, boiler 
front castings and hanger plates; the wear and tear on coal 
barge equipment and machinery, and corrosion in bunkers, and 
the painting of the fire-room. 

' ' The Shipping World ' ' of January 4, 1922, says : "It would 
be futile to attempt to enumerate the ships in the merchant 
service that are today oil burning. A study of recent issues of 
'Lloyd's Register' serves to show the rapidity of the progress 
that is being made. Just prior to the War there were about 
370 steamers of the Mercantile Marine, representing approxi- 
mately 11/3 million tons, burning oil fuel. The last edition of 
'Lloyd's Register' includes over 2,530 vessels, totalling over 12% 
million tons. 

"The popular imagination has, perhaps, been most vividly 
impressed by the application of fuel oil burning to the huge 
trans-atlantic greyhounds. The behaviour of the Aquitania on 
her first voyage across the Atlantic under fuel oil aroused con- 
siderable interest. The average speed from New York to 
Cherbourg worked out at 23.28 knots, which is the fastest crossing 
this vessel has made since the end of the War. A noteworthy 
feature was the remarkably consistent steadiness of speed 
throughout the voyage. During the western trip the Aquitania, 
on the third day out, made a spurt to 241/0 knots, which she 
maintained for ten hours. On this voyage she consumed about 
3,900 tons of fuel oil as compared with about 5,480 tons of coal." 

When there is an intensive demand for commodities, as during 
1919 and the early part of 1920, the supply is hampered by 
■ inefficient methods. The delays through the coaling of ships 
Iwere most irritating to a world clamoring for cargo ves.sels. 
,It was no unusual thing to see a ship tied up at a wharf for 
ifive or six days waiting while .she was being bunkered with coal. 
'A vessel of similar tonnage could have been bunkered with oil 
m a few hours, either at dock or from a barge. 

The main care in the generation of steam, whether in the 
boiler of a ship, train, or stationary plant, is to get the maximum 
of power with the minimum of labor and cost, and the question 
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for the purcliaser of any luul is not the number of tons or barrels 
of tlie eoniniodity, but tlie amount of effective B. T. U. 's per 
I)Ound which the fuel contains. 

The calorific value of coal varies between 9,000 and 14,000 
B. T. IJ.'s j)cr pound, whilst that of fuel oil varies only slightly 
and averages about 18,500 B. T. U.'s per pound. 

Fuel is a commodity like boots, or soap, and it is in the highest 
interests of the commerce of any community to use only the best 
and the most eeonomic fuel for the production of steam. 

The main advantages of oil may be briefly indicated : 

1. Economy in Labor — Where fuel oil is used in place of coal, 
either in ships, stationary plants, locomotives or industrial heat 
treating furnaces, there is a great saving effeeted in labor. I'uel 
oil is handled mechanically from tlie time it leaves the tankci' 
until it is atomized in the furnace or boiler, whereas coal is 
handleil anil rehandlcd many times. Due to the economical 
handling of fuel oil, not only the lireroom force, but all labor is 
vei'y nuiteiially reduced. 

In the meicantile nuu'ine, economy is exem])lificd in the sa\ing 
in the (ireroom force. The largest ship now crossing the Atlantic 
when fired with coal reijuii'ed '24G men in the boiler room. 
Since conversion to oil, the number has been reilueed to sixty. 
This does not take into accovnit the saving in men required for 
bunkering the ship and cleaning after she has been bunkered. 

In stationary plants the saving in fire force is well exemplified 
in a large New England woolen mill. This plant is equipped 
with twenty-two boilers, aggi'egating 8,050 horse power. The 
mill operated two shifts a day and employed a fireroom and 
coal handling force of eighty -five men; fifty on the day shift and 
thirty-five on the night shift. When oil was introduced into 
this plant, the fireroom force was cut to eight men ; five on the 
day shift and three on the night shift. 

In industrial plants, such as glass manufacturing, heat treat- 
ing, etc., tiie saving in labor, although not so great as in the 
foregoing classes of industry, is very large. 
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2. Labor More Efficient— Almost every class of work con- 
nected with coal necessitates unusual discomfort and arduous 
toil, which reduces alertness and efficiency. The low tempera- 
ture of boiler rooms on ships using oil, as contrasted with the 
stoke-hold of a coal-fired ship, keeps firemen in better physical 
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condition and increases their powers of attention. In the 
tropics, these features are most pronounced. 

On railways with long and heavy gradients, the speed of a 
train depends mainly upon the physical endurance of the fire- 
man; with oil, the only thing necessary is the adjustment of a 
valve, and the fireman is able to assist in keeping a look-out 
ahead. 
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3. Higher Boiler Efficiency — Boiler efficiency obtained with 
coal ranjit's tVoin 40% to 71%, and with fuel oil from 75% to 
82%. The amount of air admitted to a furnace is one of the 
prime fMctiirs in ohlaining efficiency. If either an excess or in- 
siifliciciil amiiunt of air is admitted a drop in efficiency is the 




UAMilKKSl.EY I'AI'Ki; CO., (iAl:!- lEl.D, N. J., 11U1:N1N(.: OUj. 

result. With coal, on account of the air required for combustion 
having' to pass tliroui;h an uneven bed of ashes, clinkers, partly 
consumed coal and green coal, it is impossible to admit the 
proper amount of air required for perfect combustion, and from 
5(l%t to 100% excess air is necessary to get satisfactory results. 
If less than tliis anuiunt of air is admitted, the carbon turns 
to CO instead of COo, and the full heating value is not obtained. 
In a lurnace equipped with fuel oil, the air for combustion 



198 MEXICAN PETEOLEUM 

passes through unobstructed openings and is completely mixed 
with the atomized oil. A very small excess is required to give 
perfect combustion and a correspondingly higher efficiency can 
be obtained and maintained at all times. 

In hand fired, coal burning boilers, the fire doors are fre- 
quently opened, which admits a large volume of cold air into 
the fire box, with a corresponding chilling of the fires and drop 
in efficiency. This is avoided with fuel oil. In coal burning 
boilers there is a large waste due to the unconsumed carbon 
falling through the grate bars and being drawn out with the 
ashes ; a great deal of heat is wasted in the form of partly con- 
sumed coal, when fires are cleaned. 

It is safe to say that under ordinary circumstances, on an av- 
ei'age, 75% increased boiler capacity can be obtained by using 
fuel oil, and as the stack area required for burning oil is only 
65% of that required for coal, 35% more power can be developed 
from the same stack area. This is' of great importance in plants 
that have limited stack area and desire to increase their boiler 
capacity. If coal were used, it would be necessary to construct a 
new stack and install additional Iroilers, but by the use of oil, this 
extra expenditure is not incurred. 

The efficiency at which a boiler is being operated depends 
mainly on the percentage of COo in the resulting gases of com- 
bustion. If two boilers, one using coal and the other using 
fuel oil are equipped with automatic COo recording instruments, 
the difference in the recorded results obtained is very striking. 
AVith fuel oil, from 14% to 15% COo will be obtained for 24 
hours, while with coal the percentage of COo will fluctuate 
hundreds of times per day and will range from 8% to 14%, 
and each drop recorded will represent a drop in boiler efficiency. 

4. Flexibility — A striking advantage obtained by the use of 
fuel oil is that it enables operators not only in stationary plants 
and heat treating furnaces, bixt also on ships, to maintain steady 
and constant pressure and even temperatures in the boilers. 
This is not possible with coal. In marine installations, it is 
possible at all times to have 100% working steam pressure 
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availahlt' wliidi I'nahk's tlic sliip to niaititaiii a constant speed; 
in this \\ay time is saved between ports. 

When a eoal-burnin}^ vessel arrives in i)ort, tliu same number 
of fires are naturally not required to operate the winehes, etc., 
as are necessary J'or i)ropellinfi; the ship, and consequently the 
fires jiot re(|uired are either banked or drawn entirely, with 
result in<f waste. When an oil-burning vessel arrives in port, tlie 
burners in the furnaces not needed are siini)ly turned out and 
the boilers shut in without loss. 

The use of fuel oil in stationary jjlants enables the engineer 
to leave his plant standinf^ cold to within a short time before 
the boilers have to be "cut in on the line;" the burners arc 
then lit and in a few minutes the boiler will be on full working 
[iresNure. Fluctuation in boiler loads can be taken care of at 
a moment's notice by sini[)ly turniiifj; the oil and steam \nl\es. 
As soon as tho demand ceases, the fires can be turned down 
inunediatcly to normal, or c-xtinRuished entirely. This rejire- 
sents a larfje saving in i)lants operating only twelve hours dail\-, 
and carrying fires banked the rcmaininf,' twelve hours, and in 
|)lants that have constant demands for increased power for 
short intervals of time. 

Tile savins dui'in^ stand-by ])eriods is well exem|)lified in a 
lai'K'e power station in New England. This ]ilant for many 
months carried two 500 H. P. boilers hanked, I'cady to be 
"cut in;" but as the demand for this increased power did not 
arise, all the coal used was wasted. The cost of banking these 
boilers was aliout .triOO a week, or aiiproximately .t2,000 a month. 

In metallurfrical and industrial processes, such as heat treating 
furnaces, !j;lass niakinpr, etc., a more constant and uniform tem- 
perature can be maintained at all times in the furnace with 
oil, which results in a more uniform product and a great saving 
in time and material. 

In oil burning locomotives, constant pressure can be main- 
tained, and increased capacity developed when it is required. 
When the emergency is over, the burners can be turned down 
without any waste. 
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5. Absence of Dirt — In all types of plants where fuel oil is 
used, the absence of dirt, coal dust and ashes insures clean 
boiler rooms, reduces wear and tear on pumps and other ma- 
chinery ; and the cost of removing and handling ashes is elim- 
inated. On naval ships as well as on the merchant marine, 
many men are employed, not only to put the coal aboard, but 




WHITTENTON MANUFACTURING CO., TAUNTON, MASS., BURNING COAL. 



to clean the ship when bunkering is completed. The cost in- 
volved in frequently painting ships is a considerable item which 
is avoided when fuel oil is used. 

On railroads and oil-burning locomotives the absence of 
smoke, soot and ashes serves to keep the rolling stock clean, 
and windows can be opened when desirable. 

Laundries, bakeries, schools, hospitals, office buildings and all 
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factories where eleanliiiess is a necessity, are finding: oil indis- 
pensal)le. New laws that are beiiiK enforced, in regard to smoke 
from plants, are raising serious j)roblcms, and thousands of 
dollars arc si>cnt annually in fines on account of the smoke 
nuisance. In London, 70,000 tons of soot are deposited j'carly. 
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6. Reduced Cost in Maintenance and Equipment — When fuel 
oil is used lu) yrate bars or firint; tools are ucct'ssary, and 
accordini;ly the furnace lining' and lu'ick work last longer. 
Burning out of grate bars in a coal fire, especially where 
automatic stokers ai'c used, is a constant source of expense. 
The tools for firing and removing clinkers damage the furnace 
lining. 
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In marine use, there are fewer repairs to the boilers, due to 
uniform temperature in the furnace and combustion chambers. 
There is no corrosion of boiler plates, fire fronts, etc., and no 
ash or coal handling machinery to purchase, renew, or repair. 

Plants designed for fuel oil do not require the great invest- 
ment in fuel handling devices that are needed for coal. There 
are no expensive conveying or hoisting machines necessary. 
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The first cost of machinery of this kind, when coal is used, and 
the necessary repairs and renewals are very large items in boiler 
operating costs. Available space that would ordinarily be used 
for coal pockets can be used for more advantageous purposes, 
as oil can be stored underground. 

7. Bunkering — Oil insures quick bunkering from shore or by 
lighter, during day or night. Warships can take on a supply 
of oil in port or at sea under cleaner conditions and at a greatly 
accelerated rate. After the hose connections have been made, 
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the oil is rapidly pnnippd without the arduous manual labor 
involvf'd in tho handling of coal. Bunkering with coal at night, 
necessitating the glare of lights, renders the vessel a con- 
spicuous object for attack; with oil this danger is avoided. 

8. Saving in Space — This saving is of most importance in the 
mercantile marine and navy. A ton of coal occupies 43 cubic 




UOmiAM MAUITrAOTUKINti CO., rKOVU)KNCE, K. I., BUKNINi; OIL. 



feet, while a ton of oil requires 38 cubic feet. This must be 
tak(^n in conjunction with the fact that the boiler efficiency Avith 
coal will not average over 62%, and that with oil al)out 78%. 
Furthermore, as six tons of oil are equivalent, in effective heat 
value, to eleven tons of coal, due to fuel oil having higher 
calorific value and more efficient combustion, a saving of 40% 
in weight is obtained. There is also an additional saving in 
space, as oil can be stored in any convenient place, such as the 
ship's double bottom, making available the space that would 
otherwise be used for carrying cargo, 
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About 75% fewer men are required to operate an oil-burning 
vessel than a coal-burning vessel, and the room that would 
ordinarily be occupied by the iiremen is available for additional 
cargo space or other passengers. 

9. Conducive to Safety — Nine per cent of all ocean cargoes 
of coal of 2,000 tons or over, catch fire from spontaneous com- 
bustion. Fuel oil is not subject to spontaneous combustion. 
The shifting of coal in heavy weather at sea as dangerous. 

The absence of smoke enables vessels using fuel oil to move 
with less danger of detection, and if smoke is wanted to mask 
fleet operations, oil can be made to furnish the blackest and most 
lasting smoke. When oil is used by railways, the absence of 
sparks removes the danger of setting fire to forests, grain fields, 
straw stacks, and barns. Oil can be stored underground, and at 
such distances from manufacturing plants as to minimize the 
danger of fire. 

10. Wastage Avoided — Waste is eliminated by using oil. 
Coal, especially the softer varieties, disintegrates in storage. If 
coal is not protected from rain, the loss from this cause is very 
great. The amount of inert matter in the form of ash carried 
with coal may be taken at 5%, so that a vessel witlT 2,000 tons 
of bunkered coal is shipping 100 tons of useless material. 

In switching and shunting ojierations on railways, engines 
have frerfuently to stand idle for hours ; with oil, the burners can 
be cut down to a minimtim. There is usually a wastage of 
coal Ijctween shipment and consumption ; coal used in banking 
fires represents loss. Stack temperatures are I'elatively higher 
with coal than with oil due to the increased draft that is neces- 
sary, which results in waste, and therefore additional cost. 

FUEL OIL rNSTALIiATIONS TOR STATIONARY PLANTS 

In considering the possibility of converting from coal to oil 
fuel in stationary plants, a number of questions present them- 
selves to the engineer, the chief of which are: 

1. IIow many barrels of oil are equivalent to a ton of coal? 
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li. WIimI ('(■(iiKiMiics iiiid savings will result witii oil I'uel? 

;j. Wliut uijuiiHiiciit is iR'ccssary I 

4. What fiiaiigc's will be necessary in the boiler arrangement? 

The answers to these (luestious can be given licre onlj- in a 
general way, and all prospective users of fuel oil should consult 
the engineering dciiartinent of one ot the large J'uel oil niai'keters 
in tiieir disli'ict, oi' one of the "Oil liurning Kquipnient ( 'oni- 
panies" who maintain specially traineil men for this pur|iosc. 

1. How many barrels of oil are equivalent to a ton of coal? — 
'IMiis <h'i)ends on the (pialit.y of tlic coal, and the average daily 
et'licicncy obljiined. In considering the ([ueslion o! ct'ticiency, 
distinction must be drawn between the cfHeiency under test con- 
ditions and the efliciency obtained under opei'ating coiulilions, 
because it is the operating eHicieney that counts. With coal, the 
efficiency under test, conditions is higher than everyday eftieieiicy, 
as each man is doing his utmost so that the report may be favor- 
able. With oil, everytlay conditions arc tt-st conditions, as each 
man has time to watch the operation of Ins boilers to keep them 
at thcii' highest efliciency. 

To be conservative, it is safe to assume for oil burning an 
average efliciency of 78%, which is e(|uivaleiit to an evajjoration 
of 14. M pounds of water fi'om and at 212'' F. ]ier pound of oil. 

Oil is bought by gallons or bai'rels, and not by weight; and 
Mexican fuel oils contain more jtounds ]icr gallon and moi'e 
r>. T. U.s i)er gallon than oils from the liclds of the United 
Stales. Oil should he uniform in gravity, have uniform heat 
value, and contain a minimum of moisture and setliment. 

The liu'l oil from the Southern Fields of Mexico ranges 
belween 14*^ and KJ'"" Lanme. It is uniform in heating value and 
gi'a\ity; and contains practically no moisture or sediment. It 
weighs approximately S lbs. ])er gallon. After long experience 
and varied tests, it has been found by this Conijiany, in general 
pi'actice, that four bari'cls of ]\Iexiean fuel oil are equal to one 
gro.ss ton of good bituminous coal. 

2. What economies and savings will result with fuel oil? — 
The advantages of fuel oil and the savings which result are 
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discussed earlier in this chapter; it is therefore unnecessary to 
repeat tlieni here. 

3. What equipment is necessary — With the increased use of 
fuel oil, most cities and towns have passed ordinances, and 
insurance companies have drawn up rules governing the storage 
and handling of fuel oil. These should be consulted. 

Tlie equipment necessary for an oil burning installation is as 
follows : 

(a) Storage Tanks. 

(b) Pumping System. 

(c) Oil Heating Sj^stem. 

(d) Furnaces. 

(e) Burners. 

(a) atoraye Tanks — One or more tanks should be installed, de- 
pending on the amount of oil consumed and the frequency of 
deliveries. It is not advisable to have a storage capacity of less 
than two weeks' supply, preferably one month, and the storage 
tanks should be located, where possible, in such a manner that the 
oil may be unloaded from the tank car or truck by gravity. Fuel 
oil from tlie Southern Fields of Mexico is handled most economi- 
cally at a temperatui'e of 90° F., and it is advisable to provide 
a small steam coil around the suction pipe in the storage tank 
to maintain this temperature for the oil leaving the tank. In 
cold climates a flat coil is sometimes installed in the bottom of 
the tank, or tlie tank is divided into compartments and the oil 
in one compartment heated. The exhaust steam from the oil 
feed pumps is usually sufficient for this purpose. 

It is good practice to install storage tanks below the level 
of the burners, and in congested districts where the fire hazard 
is unusually great the tanks should be buried. Steel tanks are 
the most economical if built above ground, or when buried, if 
they are of small capacity. For large underground storage, 
concrete tanks are popular; if a rich mixture is used, and the 
tanks properly designed, they are economical and have proven 
very satisfactory. No oil-proofing compound is necessary, as it 
has been demonstrated that fuel oil does not affect the concrete. 
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(1)) Vumpiny System — Gravity supply to burners is not ad- 
visable, and is usually' prohibited by insurance companies. A 
pump, therefore, is required to draw the oil from tlie storage tank 
and deliver it to the burner at a uniform rate and pressure. The 
most conunon type in use is the duplex punip. To insure con- 
tinuity of operations, it is advisable to provide a duplicate puinj) 
set, each pump being of sufficient capacity to deliver the required 
amount of oil to the burners at from 50% to 75% of its rated 
speed. An installation oi' this kind enables tiie opeiator to rcjiair 
one of the pumps when necessary without interfering with the 
operation of the plant. 

The jiresHure at which the i)ump delivers the oil to the buriici's 
vai'ics with tlie tyi)c of burner used. With steam atomizing 
bui'iu'i's, the usual i)rcssui'e is I'l'oin 40 to 80 i)ounds, while with 
mechanical burnei's the pressure will range from 80 to 120 
pounds. 

I'umiJS should be e<|uip])ed with automatic governors and with 
strainers. The automatic govei'iiors control the amount of oil to 
be delivered to the burners, and taki^ care of any fluctuation 
in boiler i)i'essure, thus enabling a j)lant to maintain i)raclically 
unil'orm l)oilei' pressui'c at varying loads. Strainci-s are advisable 
and shoukl be installed on the discharge side of the i)umi), so 
that any foi'cign matter in the oil may be caught b('ft)rc going 
to the burners, and tluis ])revent clogging. The suction line to 
the ])iunps is connected directly with the supj)ly tank, and the 
discharge line from the ])umps to the l)urnei's should be returni'd 
to the su|)ply tank. The advantage of a circulating system of 
this kind is that if, at any time, the plant is shut down, and 
the oil allowed to become cold in the supply lines, the puni|)s can 
be started and the hot oil circulated from the sui)ply tank 
through the supply lines and back into the supply tanlv before 
going to the burners. A thermometer should be installed on the 
discharge line from the pinnps so that the engineer will always 
be infoi'med of the temperature of the oil being supplied to the 
burners. 
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(e) Oil Heating System — An important factor in efficient oil- 
burning is the temperature to which tlie oil is heated before being 
delivered to the burners; and manufacturers of fuel oil equip- 
ment now supply duplicate pump sets complete with duplicate 
heaters for pre-heating oil to the proper temperature. The heat 
medium is generally the exhaust steam I'rom the oil feed pumps, 
but in some cases in mechanical installation it is necessary to use 
additional live steam to bring the oil to the proper temperature. 
The temperature varies to some extent according to the type of 
burner used, and witli Mexican fuel oil as used in steam atomiz- 
ing burners, best results will be obtained with temperatures of 
150° to 170° P. With mechanical burners it is necessary to use 
higher temperatures, which vary from 180° to 212° P., according 
to tlie type of mechanical burner used. 

(d) Furnace Design — The m.ost important part of any fuel 
burning sj'stem is the furnace design, and this laoint cannot be 
given too careful consideration. Furnace designs vary for dif- 
ferent installations, and must be designed to meet specific condi- 
tions for which they are intended. They are governed to a great 
extent by the following factors : 

The type of boiler. 

The type of burner. 

Tlie number of Imrnei's to be used. 

The availalale furnace draft. 

The capacity at which the boiler is to be operated. 

Successful and economical burning o'f fuel oil requires a larger 
furnace volume than coal. Theoretically, for proper combustion 
of one pound of fuel oil, 14 pounds of air are required, as com- 
pared with 11 pounds of air ])er pound of coal. In practice, 
it is not possible to burn oil with this quantity of air, but with 
good design 25% excess should be the maximum. 

It is impossible to judge accurately, from the appearance of 
the flame, or by the absence of smoke in the gases leaving the 
stack, whether the correct amount of air is being used, and 
the only cei'tain method of determining whether the maximum 
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efficiency is being obtained is by means of a flue gas analysis, 
or the use of a CO^ recorder. 14% to 15% of COo in the flue 
gases represents good average efficiency with oil. 

In the absence of CO2 recorders, an experienced fireman can 
regulate the fire, with a fair degree of accuracj', by observing the 
quality of the flame and the gases leaving the stack. The pres- 
ence of a slight haze at the stack usually indicates good com- 
bustion. It is highly advisable, however, to install automatic 
CO2 recorders and draft gauges; and the small additional cost 
for this equipment will soon be recovered by the increased and 
uniform efficiency obtained. 

The furnace should be so designed that there will be no imping- 
ing action of the flame on the tubes or shell of the boilers, or on 
the brickwork, and in water tube boilers the first pass of the 
boiler should be located directly over the furnace in order that 
the heating surface may absorb the radiant energy from the 
incandescent firebrick. 

For P>. & W. and Stirling boilers some types of burners are 
installed so that they fire "backshot"; that is, the burners are 
set in front of a bridge wall at the back of the furnace and fired 
towards the front of the boiler. In general, however, the burners 
are installed in liie furnace front. With short settings it is 
sometimes advisable to install Dutch ovens to insure complete 
combustion of the oil before reaching the boiler surface, as in 
the case of vertical boiler settings. 

The velocity of gases through the furnace should be ke|)f as 
low as possible, and as a basis of calculation it is usually 
desirable to ha\e approximately one cubic foot of combustion 
space pel' pound of oil burned i)er hour. This figui't' applies 
only to l)oilers where the available furnace draft is less than 
one-tenth of an inch, and the velocity of the air through the fur- 
nace, when rinining at rating, is about seven feet per second. 

In general, with a large combustion space, the boiler can be 
operated more efficiently at a higher rating. 

In furnace designs where steam atomizing burners are used, the 
air for combustion is admitted through openings left in the brick- 
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work in the furnace floor under the l)urner; and in some cases 
with steam atomizing burners, it is found advisable to allow the 
admission of a certain amount of air for combustion through the 
furnace front around the burner. This latter is usually obtained 
by inserting a four-inch pipe in the boiler front through which 
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the burner passes. This has the additional advantage of per- 
mitting easy removal of the liurner. In mechanical burners all 
the air for comlnistion is admitted throiigh a specially designed 
furnace front around the bui'ner. 

The openings in the brickwork are usualty 1" in width, com- 
mencing at tlie front wall and extending into the furnace to a 
depth not greater than four feet. 
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When boilers arc set suffieieiilly high to allow for proper 
furiiiiec design, the air inlet is through the fire box doors, but 
with low settings it is usually necessary to lower the furnace 
floor, brick uj) the fii'o doors (allowing oidy a peephole), and set 
the burners in the ash pit doors, in which case air <lucts would 
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have to be constructed to allow admission of the air below the 
furnace floor. 

The total area of air openings in the furnace will vary with 
the draft conditions, but ordinarily three square inches is allowed 
per boiler horsepower, and the draft cut down at the uptake to 
give the desired rating. In properly designed furnaces, the air 
adniitled to the boilers for combustion should not be regulated 
by closing the ash pit doors, but should be regulated almost 
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entirely by opening and closing the damper. In this way a much 
closer regulation of the proper amount of air for combustion 
can be obtained, furnace velocities reduced, and stack losses 
brought down to a minimum. 

The ideal furnace is that which increases in cross sectional 
area with the flow of gases, with the floor rising slightly towards 
the back to deflect the gases upwards. 

The walls should be lined with a good quality refractory 
brick to withstand the temperature conditions, and it is advisable 
to put a layer of insulating brick between the furnace lining and 
the outside common brick. The setting should be made abso- 
lutely tight to prevent leakage of air. 

(e) Burners — There are many types of burners on the market, 
but they may be divided into the following general classifica- 
tions : 

Mechanical Atomizers. 

Steam or Air Atomizers. 

The Steam or Air Atomizing burners may be further divided 
into Outside Mixing and Inside Mixing types. 

With Mechanical Atomizing Burners, the oil, after pre-heating, 
is forced under pressure through a burner so designed as to break 
the oil up into a very fine spray. This is sometimes attained 
by imparting a rotary motion to the oil when passing through 
the burner, or by means of a specially designed tip. 

With Steam or Air Atomizing Burners the heated oil is 
sprayed into the furnace and atomized upon issuing from the tip 
of the burner by the action of the steam or air. In most sta- 
tionary plants steam atomizing burners are used. Until a few 
years ago mechanical burners were used almost exclusively in 
marine installations where fresh water is an important factor, 
but in the last two years, mechanical burners have been improved 
so that they are adaptable and are used very successfully for land 
installations. It has been found in practice that nothing is 
gained by using compressed air for atomizing, as the extra 
initial cost of compressors and of operating them is found to be 
greater than steam furnished direct for atomizing the oil. On 
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marine installation, where fresh water is an important factor, 
nu'clumiciil burners, whieh require no steam for atomizing, are 
almost invariai)ly used. The function of any burner is to atomize 
the oil so that the oil particles will present the maximum of 
surface for combustion. In selecting an oil burner, the amount of 
steam used for atomizing is the [)rincipal factor to consider. The 
steam consumption of various burners on the market varies 
from 1% to .3%, but with careless operation of burners, as hiprh 
as 5% may be used. 

Burners are usually designed for greatest efficiency at a certain 
horsepower, and the number of burners required will depend 
upon the horsepower which it is required to develop. 

4. Changes necessary in boiler arrangement — Prior to the 
advent of Mexican fuel oil in the markets of the ITnited States, 
it was not considered advisable, owing to the uncertainty of 
supply, to alter the furnaces of coal burning boilers to any 
great extent, thus preventing a change from oil to coal on shoi-t 
notice. Since the Mexican tields have been developed, fuel 
oil distributing terminals have been established at prac- 
tically every large port on the Atlantic seaboard and the 
Gulf, where very large supplies of fuel oil are carried at all 
times. Manufacturers contemplating using fuel oil are assured 
of a constant sujiply, and can therefore take advantage of the 
experience gained during the past seven years by engineers 
who have specialized on oil burning, and equip their boiler 
rooms according to the most modern ideas, and thus secure the 
best results. 

During 1921, many who were considering the use of fuel oil 
were deterred by the reports, sedulously circulated, on the 
exhaustion of the Mexican oil fields. The best reply to these 
sinister stories is that during 1921 the Mexican fields yielded 
195,064,000 barrels of oil, or nearly one-half the jield of the 
fields of the United States. There are indications of oil in 
practically every state in Mexico, and there are houses built of 
asphalt, and innumerable seepages in places where no rig has 
yet been built. The amount of oil yet to be taken from the 
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Mexican fields is enormous, and the major portion of the lands 
has not even, been tested by the drill. 

During the early days in the oil industry, people were warned 
against the purchase of lamps, on the grounds that the supply of 
kerosene would soon be exhausted, and the timid were only 
gradually' weaned from candles and other less attractive means 
of lighting, by discovering that the prophets were wrong. The 
same story was heard of the Russian oil fields. Immediately 
before the war, long prophetic articles were written on the 
exhaustion of the Baku fields. The anxiety to get oil lands 
around Baku today is the most effective reply to these misleading 
criticisms. There is nothing unusual in what has been written 
regarding the Mexican oil fields; meantime, the production of 
these fields increases. 



CHAPTER IX 
(ii:(K;UAPllICAL DISTIUBUTION OP PETROLEUM 

IN writiiijii- of tlic i^eof^raphical distribution of iictroleuiii in 
l'J'i'2, Olio labors under peculiar diffieulties owinii' lo what 
Colcrid^;e would eall "toiiiporal or lluxional boundaries." 
The new nia|) of the world may take as lon^ to determine as the 
destruetion of the old one. It .seems, therefore, more praetieable, 
in the ab.sencc of final boundary deeisioiis, to use pre-war 
nanu's, save in instanecs where there ajipears to be no longer 
cause for doubt. Alsace and Lori'aine are now definitely in- 
cluded in ]<^rance, but the l)oundaries of some countries ai'e .still 
liable to sudden Ihietuations, and any I'eference to undefined or 
proviHionally defined lands will be from the i)oint of view 
of pre-war nuips. 

The chief' oil fields of the world are summarized in this chap- 
ter, and the fisiiires relaliuK' to production are taken from ofticial 
sources where these are availalde. 

NORTH AMERICA 

Canada — Oil and gas arc found in many places throughout 
the Donnnion of Canada. Attention was first attracted to the 
County of Ijandjton, at the exti'cme west of Ontario, when 
James Shaw discovered oil there in 1861. Tlie first flowinjo; well 
was drilled at Oil Springs in 1862, and later the Petrolia Eield 
was opened. Oidario oil is of good grade, but carries consider- 
able sulphur. The gravity varies from 28° to 36° Baume. 

The chief fields in Ontario are the Mosa, Petrolia-Enniskillen, 
Oil Springs, and Bothwell. 

The presence of sidphur in the Ontario wells created peculiar 
difficulties for the industry in Canada. The odor from the oil 
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was so penetrating and offensive that for a long time it was 
practically useless. The smell, though every known eliminating 
process was tried, defied science. Shippers refused to handle 
it, as the odor was all-pervasive, tainting bacon, flour, and 
other commodities which were in its neighborhood. It was known 
as ' ' sulphur oil, ' ' not to mention the malodorous epithet ' ' skunk 
oil, ' ' which it also bore. Scientific men labored with great dili- 
gence, and ultimately succeeded in overcoming this feature. The 
oil industry is more successful in Ontario than in any other part 
of Canada. Many of the wells do not exceed 500 feet in depth. 

Eecently there has been some production obtained from New 
Brunswick, and the most important area is the Stony Creek 
Field, in Albert County. The production for 1921 in New 
Brunswick was 7,579 barrels. 

The largest petroleum area in Canada lies in the region of 
the Athabasca, Mackenzie and Peace Rivers, in the northwestern 
part of the Dominion. ' ' The interest shown recently in western 
Canada as a possible oil district is due mainly to the tar 
sands on the Athabasca River. The sands are saturated with 
asphaltum and heavy oil, and contain about fourteen gallons of 
oil to the ton. They crop out along the river for 100 miles and 
cover an area of 2,000 square miles, ranging in thickness from 13 
to 200 feet." This territory is being prospected. There are 
expectations of obtaining oil at Port Norman, Edmonton and 
other centers. 

In 1914, Calgary repeated in miniature the history of Oil 
City after Drake's discovery in 1859. Thirty miles distant from 
Calgary, oil in small quantities had been struck, and the ine\a- 
table boom made its appearance. The climax was reached on 
May ]6th, when the city had become oil crazy. A contemporary 
writer says, "no one knows how much money was collected 
since there was no time to count it. Waste-baskets were filled 
with banknotes and checks, emptied, and filled again and again. ' ' 
But the prospective wealth from this source did not mature. 

The total production of Canada in 1921 was 190,000 barrels. 

United States— The United States' production of petroleum 
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rose in 1902 above that of Russia, and since that date there has 
been a pheiioinenal increase, until in 1921 the yield amounted to 
469,(539,000 barrels. The existence of petroleum in the United 
States over a large area had been known from an early period, 
but the drilling of the first well by Colonel Drake marked the 
beginning of a new epoch in the history of oil ; and Drake's dis- 
covery of the source of petroleum is intimately connected witli 
the progressive and intensive character of tlie far-flung com- 
mercial activities of our modern life. The oil industry has been 
developed more thoi-oughly in the United States than in any 
otlier part of Ibe world, and many acres of land designated 
"waste" liave been proven to be oil-bearing. Each fresh de- 
velopment in the industry has attracted the keenest minds, with 
the result that every aspect of the business, from prospecting to 
distri})uting, is planned on the most efficient and scientific lines. 

It lias been customary to fji'oup the fields of the United States 
according to geographical position, but as these have extended, 
the boundaries have become less distinctive, and attention is now 
directed more 1o the character of the oil tlian to the geographical 
position of the field. The oil-fields of the United States had the 
most active year in their history during 1921, and new high 
records were made. 

Appnlnchian Field — The Ajipalachian Oil Field, discovered in 
1859, was the first great oil field in the world to be extensively 
developed. Its area is very large, but it has long since ceased to 
be the most important from the point of view of production. 
Surface indications of oil are not numerous ; but oil from these 
'seeps' was gathered by Indians and early settlers and used for 
medicinal purposes. The reservoir rocks are mainly sandstone or 
conglomerate layers, and the area of oil pools is about 2,500 
square miles. From 1859 to 1875 the entire American production 
came from this field, and until 1885 it furnished more than 98% 
of the total yield. It embraces all the oil pools east of central 
Ohio and north of central Alabama, including those of New York, 
Pennsylvania, West Virginia, southeastern Ohio, Kentucky, Ten- 
nessee, and northern Alabama. The oil is nearly all classed as 
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"Pennsylvania" grade. It has a paraffin base, and averages 
about 4o° Baume, yielding by ordinary refining methods a high 
percentage of gasoline and illuminating oils. 

It is significant that none of the newer fields in the world have 



- — ., 

i 




By Courtesy of U. S. Geological Survey 
HOPE WELL, WEST VIEGINIA, DEEPEST IN THE WORLD (7597 EEET). 



produced a grade as high as "Pennsylvania oil." Owing to its 
valuable character, which is enhanced by its proximity to good 
markets, the production is kept alive by cleaning and deepening 
the wells, or by obtaining oil from shallow sands, which were 
regarded as too small when the wells were first drilled. The life 
of the wells is phenomenally long, and some of those at Titus- 
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villc, in the ncifj^hboiliood oi the orij^'inal "Drake" well, were be- 
inp pumped a lew years ago. The "Triaiif^Ie" well was the 
first eonimcreial well drilled in New York. It was brou!,'ht in 
over forty years ago, and recently was yielding an average of 
about l/y of a bari'el per day. Production in this field reached 
its maxiniuin in 1900, with a total of 36,295,433 barrels ; in 1921 
the yield was 30,574,000 barrels. 

The Lima-Indiana or Trenton Field — The Lima-Indiana Field, 
discovered in 1886, lies northwest of the Appalachian i-ange, 
and includes all ai'cas oT i)roduction from Lake Ei'ie to a ])oint 
near Marion, Indiana. It is said that 30,000 wells have been 
drilled in the Indiana portion of the Ti'cnton Field, and a larger 
number in Ohio. Surface indications of oil are rare. The most 
productive oil-bearing beds arc in the Trenton limestone, the old- 
est known oil-bcariiig rock in the United Slates. In the (»hio 
fields the depth of the Trenton limestone ranges from 1,000 to 
1,500 feet, but in Indiana the de|)tli is more unilorm, and is 
about 1,000 i'ect. The Trenton limestone in the jiroducing region 
has a high porosity. The oil has a jiai'alifin l)ase aveiaging about 
39° Baumc and contains sulphur. Many elaborate experiments 
were conducted l)y chemists beloie a satisfactory plan was dis- 
covered of eliminating the sul[)luir. Ultimately the Frasch 
method was successful. Since 1904, when the Aield was 
24,689,184 bai'rels, there has been a decline. The jiroduction in 
1921 was 2,411,000 barrels. 

The lUinnis Field — The Illinois Field, discovered in 1879, lies 
wholly within the state. The principal area of oil [jroduction is 
in the southeast corner of the state, in Olark, Cumberland, Ijaw- 
rence, Jasper, Crawford and Wabasji Counties. In addition, there 
are a number of pools in tlie central and western parts of the 
state. Surface indications of oil are meagre. The first valuable 
deposits of oil found in Illinois were discovered near Litchfield, 
by the Litchfield Coal Company, towards the end of 1879 ; but 
it was not until 1905 that oil in large quantities was obtained. 

The iietrolcum of this territory contains varying i)roj)ortions 
of both asphalt and paraffin. It ranges in gravity from 27° to 
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37° Rauiiit'', and is celatively free from sulphur. There are six 
or iiiDi'c productive sands in the southeastern fields. The out- 
put in 1I)U8 readied a niaximum of 33,686,238 barrels. In 1921 
the yield in this field was 10,935,000 barrels. 

Mid-Cdntinnit Field — The Mid-Continent Field, diseovered in 
1903, includes the oil fields of Kansas, Oklahoma, Northern and 




MID-CONTINENT Oil, FIKLD. 



Central Texas, and Northern Louisiana and Arkansas. During 
the last few years there has been a gigantic increase in the pro- 
duction of oil in this territory, and the oil saturation is greater 
than in most other fields in the United States. For convenience, 
the field may lie divided into foui' sub-sections: 



1. 



Kansas 
Oklahoma 



Northern and Central Texas 
iWutlicia -Louisiuua and Arkansas 
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1. Operations have been carried on in Kansas since 1865, 
but no very great advance in production took place until 1904, 
when the amount mined was more than four times that of the 
preceding year. The quantity of oil marketed in 1917 was 
36,536,125, a gain of 27,798,048 barrels compared with 1916. 




CDSHINO OIL MELD. 



The oil ranges in gravity from 23.1° to 30.3° Baume. The main 
producing areas where the yield is over 10,000 barrels daily are : 
El Dorado - Towanda, Florence - Covert, Peabody - Elbing and 
Augusta-Fox Bush. The production in Kansas for 1921 was 
36,232,000 barrels. 

2. Oklahoma and California, at the time of writing, are com- 
peting for the premier place as producing states. Each of these 
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states is averaging over 330,000 barrels daily. The gravity of 
the oil in Oklahoma ranges from 30.3° to 40.9° Baimie. Two 
of the most famous pools in Oklalioma have been tlie Gushing 
and Ulen Pools. There is a well known as the "Gasoline 'WeH" 
near (kisliing, wliere the oil is .said to have a gravity of over 
nS" Baume. The districts in Oklahoma yielding more tlian 
10,000 barrels daily are; Osage, Lyons-Quinn, Ilowitt, ('usliing, 
Healdton, North Okmulgee County, Duncan and Yale. The yield 
of oil in Oklalioma for ]f)21 was 113,!)7S,000 barrels. 




MEXiA on. Fini.n, ckntk.m, tkxas. 



3. The oil in Noi-tliei'u and Central Texas ranges in gravity 
from 25.9° to 44.9° liaume. The oil of liurkburnctt and the 
Ranger region is of exceptionally high grade. The former is 
rich in gasoline; tlie latter ranges fiom 34° to 40° Baumc, and 
is olive green in color. The most spectacular feature in Central 
Texas in 1921 was the drilling of the Mexia field. At the time 
of writing Jlexia yields about 90,000 barrels daily. In the 
Currie-Wortham region, which is "wildcat territory," three pro- 
ducing wells were re]Hirted at the end of Jfarch, 1922. The 
districts in Ninthern and Central Texas where the daily jiroduc- 
tion exceeds 10,000 barrels ai'e : Mexia, Stephens County, Burk- 



224 



MEXICAN PETROLEUM 



burnett, Electra and Ranger. In Northern and Central Texas 
the total production for 1921 was 70,892,000 barrels. 

4. In Northern Louisiana, gas seepages found in water pools 
in Caddo Lake, northwest of Shreveport, led to drilling, where 
oil of high grade issued in gushers. The areas in Louisiana 
where production of 10,000 barrels a day is obtained are: 
Haynesville, Homer and Caddo. The El Dorado field in Arkan- 




OKLAHOMA OIL PIELD. 



sas first yielded oil in March, 1921. The production during 
ten months was 10,190,000 barrels. The yield of oil in Northern 
Louisiana and Arkansas for 1921 was 34,983,000 barrels. The 
total production of the Mid-Continent field for 1921 amounted to 
256,085,000 barrels. 

Giilf Coast FieU— The Gulf Coast Field, discovered in 1900, 
includes the gTilf coastal plain of Texas and Louisiana. The oil 
has an asphaltic base, and contains sulphur. At Somerset there 
is a field which yields Ught oil. The oil is found in domes many 
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of which show quaquaversal structure. The maximum produc- 
tion from the pools is soon reached, which is followed by a steady 
decline. Tlie sulphur in the oil is higher than in the Lima-Indi- 
ana Field, though it is in the form of sulphuretted hydrogen, and 
is less difficult to remove. The gravity ranges from 15° to 30° 
Baume and averages about 22° Baume. At Spindle Top, in 
South Texas, about three miles south of Beaumont, there is a 
low mound covering about 225 acres, which rises some fifteen 
feet above the surrounding flat country. Gas escapes and sul- 
phur incrustations had been noted by A. F. Lucas, and in 1901, 
when he was i)rospecting for sulphur, the famous Lucas Well 
was struck, at 1,139 feet, which proved to be one of the greatest 
gushers in the United States. It yielded 75,000 barrels a day. 
This well brought the Texas field into prominence. The pro- 
duction for Texas in 1900 was 836,039 ; but after the advertise- 
ment that was given by the Lucas gusher, the yield in 1902 
reached the high figure of 18,083,658 barrels. The peak year 
of this period was 1905, after which there was a rapid decline. A 
second period of development began in 1913, when deeper drill- 
ing led to the striking of large gushers, and the production rose 
from 15,009,478 in 1913, to 38,750,031 in 1919. The districts 
wliich yield more than 10,000 barrels daily are : West Columbia, 
Orange County, Hull and Goose Creek. The production in 1921 
was 34,160,000 barrels. 

Rocky Mountain Field — The Rocky Mountain Field, discovered 
in 1876, embraces all petroleum areas in Wyoming, Colorado and 
Montana, as well as a number of areas of prospective production 
in Utah and New Mexico. Wyoming is the most important of all 
the fields, with Salt Creek as the most productive. It yields a 
high grade paraffin and is greatly prized because of its gasoline 
content. There are many oil and gas seepages in the shale 
in Salt Creels, as well as ozokerite deposits similar to those 
in Galicia ; within the known oil pools at Salt Creek there are 
no dry holes. 

The production of Colorado has never been large, and has been 
dwarfed by Wyoming; but in the Boulder oil district of Colo- 
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rado there has been found oil of about 42° Baume, and the De- 
Beque field produces an oil with a paraffin base of 37° Baume. 

The State of Montana has not been fully prospected. Cat 
Creek has a small production of over 4,000 barrels daily. 

The oils from the older strata in the Eocky Mountain Field 
range in gravity from 18° to 24° Baume, and are of asphalt base. 
Those from the more recent strata range between 32° and 48° 
Baume, and are of paraffin base and valuable for refining. 




By Courtt'Ky of U. S. ("leological Purvey 
OIL riF.I.D IN ORANIIE COUKTY, CALIFORNIA, 



The Rocky Mountain Field in 1921 yielded 20,705,000 Ixirrels. 

Cnlifornia Field — The California Field, discovered in 1892, 
lies between Coalinga and the Puente Hills, a Ijelt of land about 
225 miles long. The wells in this belt are among the most prolific 
in the United States. Oil seeps are numerous, and the asphalt 
beds cover wide areas. Fi'om many points of view, the California 
fields resemble those of Europe and Asia, rather than those of the 
United States. The oil contains mucli asphalt, and compara- 
tively little paraffin, though there are individual wells yielding a 
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lart,'c pTiijiortidii of the lighter oils. There are almost 10,000 
l>i-oduciiij,' wells ill Calilornia. The distriets where the yield 
is over 10,000 barrels daily are: Midwest-Sunset, AVhittier- 
FuUerton, Coalinga, Kern River, Huntington Beach, Lompoc and 
Santa Maria. The total yield for the California field in 1921 
was 114,709,000 barrels. 

Not satisfied with drilling on land, exploratory work was 
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carried on under the sea at Suinmerland, where oil has been 
obtained in small quantities beneath the Pacific seabed. The 
first well was sunk in 1896, and several hundred wells have been 
drilled from derricks erected on piers, which extend a thousand 
feet into the surf. The.y range in depth from 100 to more than 
600 feet. The spectacle of oil being pumped from beneath the sea 
is somewhat unique, and the development of the work is favored 
bv a sea of unrufded calm. 
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According to the United States Geological Survey, the total 
production in the United States from 1859 to Dec. 31, 1921, 
amounted to 5,899,332,000 barrels. 

Alaska — Oil is found at several places along the Pacific coast 
in Alaska. Several wells have been drilled in the Katalla field, 
but the production is small, though the oil is rich in gasoline and 
has a gravity of 39° Baume. There are several other fields 
where the indications of petroleum are very promising. 

Shale in the United States — When the world is assured that 
the United States has only a supply of petroleum at the present 
rate of consumption for twenty-five years, it seems to be for- 
gotten that the oil shales of the country are an asset of great 
value and capable of yielding oil in enormous quantities. To 
estimate the amount of petroleum beneath the surface is a daring 
feat. An easier task is to calculate the amount of recoverable 
petroleum from shale. 

In the Petroleu7n Age, Vol. 7, No. 4, an estimate of the pro- 
duction of the shales in Colorado alone was given which may be 
cited here: 

"It is estimated that the total deposits of shale in Colorado 
alone amount to 38,000,000,000 tons, and allowing 60 per cent, 
recovery, the shale available for mining and treatment will total 
over 23,000,000,000 tons, and a barrel of oil to a ton would yield 
23,000,000,000 barrels from Colorado shale alone. There are 
about 252,000 oil wells in the United States, with an average 
daily production of less than 5 barrels per well. If 200 oil-sliale 
plants were operating, each treating 2,000 tons of rock dail}% 
there would be an annual production of about 120,000,000 bar- 
Tcls of oil, or the equivalent of the petroleum output of nearly 
one-third of the oil-producing wells." 

Mexico — Twenty-one years ago, when oil was first discovered 
in Mexico in commercial quantities by the Mexican Petroleum 
Company of California, Mexico was not generally considered a 
possible field for development. During the years between 1901 
and 1921 Mexico has advanced to the position of second producer 
pf oil in the world, and the total output from 1901 to 1921 
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amounted to over 725,000,000 barrels; in 1921 the production 
was IDfj.ncU.OOO barrels. As the [jrincipal holdings of this Com- 
pany arc in Mexico, a large section of this book has been devoted 
to its properties. 

It would bo inapprojiriate here to make more than a general 
statement of the magnitude of the oil business in Mexico. There 




CLEARING JUNCiLE FOR ROAD BETWEEN CERRO AZDL AND CHAPOPOTE NUNEZ. 

were 86 producing oil companies in 1921, and 17 of these in 1920 
shipped over one million barrels of oil each. 



The chief producing districts are: 

1. The Panuco Eiver region, which includes the Ebano, Panuco, and 

Topila Fields. 

2. The Southern Fields region, which embraces all pools between San 

Geronimo and Alamo. 

3. The Tehuantepec-Tabasco region, 
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Tlierc arc striking indications of oil in many other parts of 
iMc.\i<'0, hut little development work has yet taken i)lace, owing 
to the amazingly )'i<'h territory between the Panuco and the 
Tuxjiam Rivers. 

The oil in the Southern Fields is a mixed-base peti'olcum, and 
ranges from liJ'" to 2U" Baume. The highest grade of oil is 
obtained from the Tehuantei)ec-Tabasco j-egion, where the gravity 
is between 25'^ and :52° Baume; but the quantity of oil ()l>1ained 
from the wells is small. 

The most notewoi'lhy features of the main Jlexiean fields are 
the high axcrage yield pci' well, and the gusher eonditions which 
elimiTiate ])Uiiips, the wells producing under their own hydro- 
static and gas jiressui'c. There ai'c in the Unite<l Stntcs over 
250,000 wells, and these average less than iive hai'rels per 
<lay. The three hundred wells in Mexico in 1920 averaged 1,800 
barrels per day. The oil comes from the w(>lls at a tciiipcratiu'o 
varying I'rom !)0" to l.SO" I'\, which lowers the viscusily niid 
|)ermits the oil to flow freely. 

CENTRAL AMERICA 

The oil fields of Mexico and deposits in Colombia ha\e stimu- 
lated ])r()spectors to scai'ch in Uenti'al America for indications of 
oil. Development work has I'cccntly been unth'rtaken in 
Panama, near Bocas del Torro, and investigations are being made 
in Guatemala, Honduras, Salvador, Nicaragua, and Costa Rica. 

THE WEST INDIES 

Cuba — Asphalt, pitch and oil seeps have been known to exist 
in Cuba for many years, and have been reported from evei'y 
province in the island. They extend over a distance of 475 
miles. 

Cuba gained in 1917 for the first time a place among the 
world's oil jn'oducers, and the amount of crude petroleum mar- 
keted in that year was 19,1G7 barrels. The chief source of pro- 
duction was from a field near Bacuranao, about 15 miles north- 
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east of Havana. The oil is dark in color, and ranges in gravity 
from 25° to 27° Baume. When refined it yields 12% of gasoline, 
22% of refined oils, and 62% of fuel-oil. One well, which be- 
longs to the Cuban-American Sugar Company, at Motembo in 
the Province of Santa Clara, yields ten gallons of 70° Baume oil 
daily. Other wells have been drilled in the same region, but 
the total yield is small. In June, 1918, the United States Geo- 
logical Survey reported twenty-four companies operating or 
organized to operate in Cuba. 

Haiti and Santo Domingo Island — In the southern part of the 
island, three miles north of Azua, and on the coast near San 
Cristobal, ten or fifteen miles west of Santo Domingo, indica- 
tions of oil have been noted. A well at Azua is reported to 
have yielded commercial quantities of 20° Baume oil. 

Barbados — For a long period Barbados tar or Manjak, which 
is used in the manufacture of varnish, has been exported from 
tills island ; and petroleum with an asphalt base rich in lubri- 
cating oils has been obtained. The wells are shallow. The 
Lloyd wells at St. Andrew formerly numbered twenty-one. 
These wells were five feet in diameter, and from eighty to one 
hundred feet deep, and were lined with pine wood. All yielded 
oil, and one or two barrels daily could be obtained from each 
well. Indications of petroleum are numerous, though hitherto 
little development work has been done. 

Trinidad — Trinidad lies near to the coast of Venezuela, and is 
famous for its asphalt lake, which was named Pitch Lake by 
Sir "Walter Raleigh, who visited it in March, 1595. The Pitch 
Lake of La Brea is about a mile from the sea, and covers more 
than one hundred acres. It is of great depth, and in forty years 
has produced over two million tons of asphalt. The Lake is 
intersected with streams and rivulets, and is dotted with islands 
decked with rich tropical vegetation. One very curious feature 
of the Lake is that the cavities from which the pitch is taken are 
rapidly refilled, and no estimate is possible of the amount of 
asphalt in the Lake. The village of La Brea rests on pitch, and 
there is a constant flow of it to the sea, in a stream fifteen to 
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eighteen I'ect deep. Borings have revealed a depth of over 130 
feet. It is one of the largest deposits of solid or semi-solid bi- 
tumens known. The material as mined consists of about one- 
third bitumen, one-third sand and one-third water. 

One of the best descriptions of the Lake is given by Harry A. 
Franck, in his book "Roaming Through the West Indies." "It 




By Courtesy o* Mr. H. A. Franck 
CARRYING OKF ASPHALT, PITCH LAKE, TRINIDAD. 



is a slightly concave black patch of a hundred acres, with as 
definite shores as a lake of water, surrounded by a Venezuelan 
landscape of scanty brush and low, thirsty palms. To the left 
the black towers of half a dozen oil-wells break the otherwise 
featureless horizon. About the surface of the hollow several 
groups of Negroes work leisurely. One in each group turns 
up with every blow of his pick a black, porous lump of pitch 
averaging the size of a market-basket; the others bear these 
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away on their heads to small cars on narrow tracks, along 
which they are pushed by hand to the 'factory.' A trade 
wind sweeps almost constantly across the field. The pitch 
is so light that the largest lump is hardly a burden. From 
the nature of the case the pace is not fast, and the workers 
are so constantly in sight that an overseer is hardly needed, nor 
piece-work required. The holes dug during the day fill imper- 




By Courtesy of Mr. H. A. Franck 
WASHING DAY, PITCH LAKE, TRINIDAD. 



ceptibly and are gone by morning, the deepest one ever exca- 
vated having disappeared in three days. Only a small fraction 
of the field is exploited ; it could easily keep all the ships of the 
world busy. Should it ever be exhausted, there is a still larger 
deposit just across the bay in Venezuela. 

' ' The lake is soft underfoot, like a tar sidewalk in midsummer, 
the heels sinking out of sight in a minute or two, and has a faint 
smell of sulphur. A crease remains around each hole as it refills, 
some of these rolling under like the edge of a rising mass of 
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douRli, iiml ill tlicsc iT('\i('cs, the rain gathers in jiuddles of clear, 
tlioni;li lihii'L-inokiii;-;' water in whidi tlio snrroundins Caniilirs 
do Ihcir wasliiiii;. Most ol' tiic [liti-li i^oes directly to the steainei', 
lull as it is oiiclliird watci', aiicl royalties, duties, and transjior- 
laliiiii are paid by weight, a certain proportion is boiled in vats 
III 111!' ' I'aclory' and shipped in bari'cls constructed on the s[iot." 

Successl'iil oil wells iia\e been drilled on the islaiul, but de- 
\ clopiiieiils lia\c been seriously haiiijid'ed by the scarcity of 
roads and Ihe lack ol' adc(|Uatc transportation. "Exudations of 
oil ami aspliall, oil seeps, tjas seeps, and iiiiid xoleaiioes, are on 
a Liraiid si'ale. 

l''uel oil lias now almost entirely supplanled i-o:il for all in- 
dustrial purposes, accordinii' |o ;i nporl iiiaile by Henry 1). 
i'.aker in ID'JO, llie I'liiled States ( 'oiisiil cm Ihe island. Deeper 
drilliiie' is expecled to prodiiee a i;real increase in llie yield 
ol' pel rolemii. 

'I'lie oil obtained I'roiii wells near I'ileli Ijake is <lense and is 
e.sNcnlially a fuel oil. Others ol' liiihier density, yi(ddin<,'- ,!j;aso- 
line and kerosene lia\c been discovered, :in(l ;ire relined on the 
island. Tile (|naiilily of oil prodneed in Itl'Jl was ll,.'l."i4.(K)(l 
barrels. Tliese lieiires art- illuininatine' when eoniparcd with Ihe 
lot,-il production ol' 1!)()S, wliich was Kifl bjirrels. 

SOUTH AMERICA 

Colombia — 'I'licre ai'c three districts in ('olmnbia which are 
reearded as ])ossible ])ctrolcuiii areas. They are the (Julf of 
Darien, or I'raba section; the West Coast; and the IMagdalena 
Tviver ^'allev section. 

(1) T'lie (!td{ ol! naricn, or l^raba section extends from 
Tuerto Escondido to Puerta Arenas on the coast of the Gnlf of 
Darien, a distance of about forty miles. In this section are to 
be found many secini.nes and mud volcanoes, especially toward.s 
the headwaters of the Arboletas, San Juan. Vulcan and !Mulatos 
Ki\ers. The district is unhealthy and difficult of access. 

(2) The West Toast district runs from the border of Ecuador 
0)1 the south, along the eastern slope of the Andes Mountains, in a 
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TRANSPORTATION IN COLOMBIA. 
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northeasterly direction. Oil seepages are encountered frequently, 
and at many widely separated points along the eastern flank of 
this range. These seepages are to be seen near the headwaters of 
the San Pedro, near San Vicente on the upper Caguan, west of 
Plovencia near the tributaries of the Caqueta River, and further 
south near the headwaters of the Aguarica. This country, like 
the Uraba section, presents many difficulties to the explorer. 

(3) The third district where oil indications are to be found 
is along the right bank of the Magdalena River, extending from 
near Beltran on the south to the neighborhood of the Barco 
and Catatumba Rivers. At Tamalameque in the north there are 
numerous seepages. The most active development in Colombia 
is on the Magdalena River. Near San Vicente three wells are 
producing about 3,500 barrels per day, and a number of new 
holes ai'c being drilled. This district is the most accessible in 
Colombia. 

Venezuela — The richest territory hitherto explored in Vene- 
zuela is in the neighborhood of Lake Maracaibo. In 1914 drilling 
operations were begun at four points, and flowing wells were 
discovered at each of these places. Mene Grande yielded 
13,000 barrels in ten hours, but the World War curtailed 
drilling development. Tanks were erected, a pipe line built, 
and a refinery constructed at San Lorenzo, wliieh is about 
sixty miles south of Lake Maracaibo. A refinery has also been 
erected in Curasao. 300,000 barrels of crude petroleum were 
taken from three of the smaller wells in the Mene Grande region 
in 1918. In 1919 it was reported by geologists that there are 
evidences of petroleum over large areas, and samples show that 
the oil ranges from 15° to 19° Baume. Clapp lists the occur- 
rences in Lake Maracaibo region as follows: 

1. In the district of Mara, near the River Liman, asphalt lake. 

2. At Bella Vista, near the city of Maracaibo. 

3. In the district of Sucre, on the eastern shore of Lake Maracaibo. 

4. On the Sardinate River, extending into Colombia. 

5. In the district of Colon, in the State of Zulia, south of Lake Mara- 

caibo. 
fi. In the Perija field, 50 miles west of Lake Maracaibo. 
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By Courtesy of Pan American Union 
LAKE OF OIL AT rUO DEI. ORG, MARACAIBO OIL FIELDS. 



The total production of Vienezuela in 1921 was 1,078,000 
barrels. 

Ecuador — The presence of petroleum in Ecuador is men- 
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t lulled as far had; as 1700, and pitch was obtained at Santa 
Klena near tlie delta of the Guayaquil River. There are prom- 
ising^ signs of oil in many parts of the country, and at Santa 
Paula sufficient oil for local uses is obtained. In 1921 active 
woik was beiiiK carried on near Guayaquil. 




By Courtesy of Pan American rnion 
WELL NO. 1 AT T.\KI:A, MA|;.\CAIB0 (ill, KIEl.DS. 



Peru — Tlu're is no country in South America so well known 
lor its prctduetive oil fields as Peru. Oil was known to the Incas, 
who dug hrea pits and trenches. They used the oil for water- 
] Hoofing sheep skins, caulking boats, and in their pottery in- 
dustries. 
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By Courtesy of Oil Well Supply Co. 
LANDING SUPPLIES IN PEKU. 




8T0RA0I TANKS POF OIL ON PERUVIAN RAILWAY. 
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The climate of the country is good, despite the fact that it is 
within tlie tropics, the heat being moderated bj' cool breezes. 
There are jiarts of Peru wjiere rain never falls; and the water 
used in drilling for oil is obtained l)y distillation from sea water. 
There are many places along the coast where oil is reported, as 
well as in the interior, near Lake Titicaca; but the productive 
fields lie between Payta and Tumbes. 




NECKITOS On^ FIELDS, PEKU. 



There are three companies with a good production in Peru : 

1. The lutornational Petroleum Company, owning the helds of Neg- 

ritos, Lagunitas and La Bna. 

2. Lobitos Oiliiclda, Ltd., owning- Lolitos and Ecstin. 

3. F. G. Piaggio & Company, owning Zorritos. 

At the end of 1919 there were 940 producing wells, and the 
average annual production from each well was 444.4 cubic 
metres. There ai'e two refineries in Peru, one at Talara, and the 
other at Zorritos. Tlie whole district between Payta and Guay- 
aquil, is petroliferous, and only a tithe of the lands in the 
northern part of Peru have been developed. The production in 
1921 amounted to 3,568,000 barrels whicli shows a considerable in- 
crease on the output for 1920. 
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Bolivia— Almost all the oil deposits in Bolivia are east of the 
Andes, and there is a belt of petroleum seepages from central 
Bolivia into Argentina. Near the city of Santa Cruz oil is 
taken from pools, which the natives burn in their homes in its 
crude state, and the city of Santa Cruz iises the oil in the street 
lamps, from which there is practically no smoke. 

It is impossible to get an authentic map of Bolivia, as no 
complete survey of the country has yet been made, and all maps 




YARETA, THE ONLY FUEL IN THE MOUNTAINS OF BOLIVIA. 



are especially doubtful in the Beni and Colonias regions, but the 
territory around Santa Cruz where the principal deposits are 
found, has been relatively well surveyed. Broadly speaking there 
are five districts in Bolivia where the indications are good. 

1. From Portaehuelo north of the City of Santa Cruz to Yaeuiba. 

These are considered the richest oil lands in Bolivia and they 
include the districts of Porvenir, Lagunillas, La Blanca and 
Azero. These lands are generally referred to as the Santa 
Cruz-Chuquisaca-Tarija region. 

2. Caupolican, west of Eio Beni. 

3. Calacoto, near La Paz. 

4. Partially explored lands in the Beni and Upper Santa Cruz. 

5. TerritOTio de Colonias. 
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Since the collapse a few years ago of the gigantic schemes of 
Mr. Farquahar in South America, oil companies from the United 
States have entered the Bolivian fields. During the summer of 
1921 two United States companies claimed to have concessions 
for more than 4,000,000 hectares, and these were in the Santa 
Cruz-Chuquisaca-Tarija region. In the autumn of 1921 it was 
reported that these concessions had been purchased by a large 
oil grouj) in the United States. A British subject has large 
concessions in the Department of La Paz, covering the provinces 
of Calacoto, Camacho, Mufiecas and Caupolican. This property 
is reported to have been acquired recently by a British oil com- 
pany. It is said that the directors of the Madera-Mamore 
Railway hold concessions in Bolivian oil lands. 

Tlic transportation difficulties in Bolivia are all but insur- 
mountable. The major portion of the oil cainiot be conveyed 
to tlic Pacific coast, owing to the high mountains that lie between 
I he fields and the sea, so that the oil must either be brought south 
by [)i|)eline to the nearest navigable water, which is aljout GOO 
Idlometers from the oil deposits at Santa Cruz, or north through 
very difficult territory to the Madera-Mamore Railway and 
thence to the Amazon. 

For the moment it seems only possible to record these districts 
as reserve oil lands. 

Argentina — There are four main centers wlicre oil either has 
been discovered in paying quantities, or where there are ex- 
tensive seepages: 

1. Coinodoro Rivadavia. These fields are about 1,000 miles 
from Buenos Aires. Oil was discovered there in December, 1907, 
at a depth of 535 metres, when drilling for water. In this dis- 
trict, jiart of which is owned by the Government of Argentina, 
tliei'e were recently ninety producing wells and fifteen being 
drilled. There was considerable increase in production during 
the early part of 1921, due to a gusher, which is the first one 
in these fields. The oil in this district is hea^'y, and analysis 
sliows 3.5 per cent, of water. There are several privately owned 
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companies in Comodoro Rivadavia, with a small production. 
There are indications of oil near Bahia Blanca and Mar del 
Plata in the province of Buenos Aires. 

2. Neuquen. The Government has reserved 20,000 acres at 
Plaza Huineul, and development is in progress. A number of 
wells (one a gusher) were brought in last year. The oil is su- 
perior in quality to that of Comodoro Rivadavia. Concessions 




COMODORO RIVADAVIA. 

have been granted to British, American and German interests in 
Cerro Lotena, Covunco and Challeco. 

3. Salta y Jiijuy. This district is near Bolivia. The seepages 
are very extensive, but so far the exploratory work has not been 
successful, owing to the primitive methods adopted. 

4. CacJieuta, near Mendoza. This petroliferous region lies 
9 kilometers south of Kilometer 32, on the Transandine Railroad. 
There are extensive seepages of petroleum and much asphalt in 
this neighborhood, but the territory is very badly faulted. Drill- 
ing has been carried on here since 1887. Well No. 12 yielded 
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20 tons of oil a day for eight years; and another well, which 
flows by heads, and is known as the "Victor Well," yields 
at jircscnt about a ton a day. A Chilean group has ob- 
tained a concession of oil land at Cacheuta amounting to about 
19,000 hectares. Sixteen kilometers from Mendoza, in a village 
called Lujan, there is a small refinery which handles 100 tons 
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DISCOVERY WELL, HAFDSTOFT, ENGLAND. 

a month, and some of the oil treated in this refinery comes from 
the "Victor Well." The total production of Argentina in 1921 
amounted to 1,747,000 barrels. There are extensive shale de- 
posits both at Cacheuta and Agua Salada. One of these beds 
shows outcroppings for a distance of seventy-five miles. 

EtTROPE 
Great Britain — Oil has been developed from shale for many 
years in Scotland, but until recently it was not believed that oil 
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existed in England in paying quantities. Oil seeps, bitumens and 
pitch are found at many places in Great Britain. A variety of 
bitumen called "mineral India rubber," because of its elastic 
properties, was found at an early date in Derbyshire, and was 
named ' ' elaterite ' ' by Hausmann. Natural gas is found in many 
places. The discovery well is on a faulted dome, at Hardstoft in 
Derbyshire, and has been flowing since June, 1919, at the rate of 
12 barrels daily. The oil is particularly rich in high grade lu- 
bricants, and its specific gravity is 0.823. The industry is still 
in the experimental stage, and unless results are more satis- 
factory it may prove abortive. The production in Great Britain 
in 1921 amounted to 2,652 barrels. 

France — The shale deposits of France are of some impor- 
tance, and the well-known asphalt of the Val de Travers occurs 
in the Department of Aisne. In lower Alsace, which is now in- 
cluded in France, a good production of oil has been obtained 
since 1880. It is noteworthy that the Pechelbron Field, nine 
miles north of Hagenau, has been worked on a commercial scale 
since 1742. The gravity of the oil is from 25° to 29° Baume. 
The most recent reports show plans for the exploitation of 
Ardeche, Gard, Isere, Jura and Haute Savoie. The production 
in France in 1921 amounted to 392,000 barrels. 

Germany — There are a number of oil fields in Germany which 
produce a small quantity of heavy petroleum. The North 
German oil field is a belt Isang between the Weser and the Elbe, 
and includes Wietze, Steinforde, Oelheim, and other pools of 
Hanover. Oil struck at shallow depths is heavy, but at greater 
depths lighter oil is obtained. The wells are rarely of great 
capacity, though long-lived, and flowing wells are infrequent. An 
asphalt deposit occurs between Dimmer and Harenberg, and 
another at Vorwohle, on the southwest slope of Hils Mountain. 
Since the armistice, investigators in Germany have been work- 
ing upon the extraction of oil from shale. The production in 
Germany in 1921 amounted to 200,000 barrels. 

Italy and Sicily — Indications of petroleum are spread over a 
wide area in Italy, and three small fields have been developed: 
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The Emilia fields in northern Italy, which lie almost parallel with 
the liiM'i- Po, and to the south of it; the Chieti field, near the 
center ol' Italy and close to the Adriatic Sea; and the Liris Valley 
fields, between Rome and Naples. 

In October, 1917, in the "Journal de Petrole," there was pub- 
lished an article dealing with the petroleum industry of Italy. 
The writer says: "The prevalent opinion that Italy is poorly 
endowed with petroleum is today contradicted by a number 
of natural phenomena, which indicate the existence of the valu- 
able liquid in numerous localities: Parma, Piacenza, Tuscany, 
Bologna, Rome, Calabria, Catania, Palermo, the Lipari Islands, 
etc." 

Girgcnti (Agrigentum) in Sicily is interesting, because Strabo, 
Pliny, and other authors mention the use of Sicilian oil from 
Agrigentum for illuminating purposes. 

The most valuable deposits of oil and asphalt in Sicily lie in 
the region of Ragusa, Modica, and the Val di Noto. Some of the 
vesicles of the basaltic lava from Etna are filled with petroleum 
and others with crystalline paraffin. The production of oil in 
If;ily during 1921 amounted to 3,'i,000 liarrels. 

Rumania — In Rumania may be seen the most primitive and 
the most modern methods of obtaining oil in tlie same neighbor- 
hood. Tlie peasant, long prior to the scientific method of drill- 
ing; obtained from his hand-dug well supplies of petroleum rich 
in illuminants ; and, owing to the present demand, he is encour- 
aged to pursue his crude methods of extracting petroleum. 

Rumania has produced petroleum since 1857, which is two 
years before Drake discovered oil in the United States ; and 
pi-ior to the war it was the second largest producing country in 
Europe. The first field that aroused interest in Rumania was at 
Bustenari, the oil from which is similar to that of Franklin, 
Pennsylvania. The next field was discovered in Campina, which 
yields a paraffin base oil, and lies west of Bustenari. The oil is 
found in Cnmpina comparatively near the surface. "The color 
of Rniiinnian crude is of various shades of brown. Its specific 
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gravity varies considerably, not only in the same field but in the 
same well. ' ' 

Dambovitza, Buzeu, Moreni, Bana-Moreni, Filipesti de Padure 
and Baieoi are among the newer fields which have yielded re- 
sults justifying the expectations that there were great resources 
of oil awaiting development in Rumania. In most of the fields 
there are from three to six strata where oil is obtained. There 
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HAND-DUG WELLS IN RUMANIA. 



is a light railway from Baieoi through Filipesti de Padure to 
Moreni connecting these two important fields. They are equipped 
with electric current, which is supplied from Campina. The 
Baieoi fields have an initial production of from 500 to 2,500 
barrels per day, and the oil is similar to that of Bustenari. Mud 
volcanoes and oil seeps are found at Berca and Beciu, twelve 
miles from the city of Biizeu. 
Drilling in Rumania is difficult owing to the high angle of 



DISTRIBUTION OP PETROLEUM 



249 



inclination of the strata, which tends to detlect the boring tools. 
The chief refineries in Rumania are at Ploesti. To this town 
there is a system of pipe lines from all the important oil fields. 
A pipe line has been completed to Constanzia, on the Black Sea, 
which is about 170 miles from the principal areas of production. 
An analysis of the oil from Moreni and Baicoi is given in a 
book written by Guttentag in 1918, which shows the approximate 
compositions in commercial products of these two Rumanian 
crude oils : 




By Courtesy of Oil Well Supply Co. 
MORENI, RUMANIA. 

Moreni Baicoi 

Light Benzine 35.38% 4.28% 

Heavy Benzine 0.20 15.68 

Kerosene 14.99 27.75 

Gas Oil 8.17 10.27 

Fuel Oil 31.01 41.07 

Prior to the defeat of the Rumanians by the Germans in 
December, 1916, many of the oil wells were destroyed by com- 
mand of the Allied authorities. This was carried out 
in the closing days of November, and consisted in plug- 
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ging the wells and wrecking surface equipment. In August, 
1917, it was reported that the uncorking of the wells had been 
performed with such skill that the production was nearly 50% of 
the average daily output in 1915. Since the armistice the operat- 
ing companies have been busily engaged in drilling new wells 
and in restoring the flow of bore holes. 

Ploesti is the center of the refining industry, and there are 
approximately forty refineries in Rumania. The total produc- 
tion of Rumania in 1921 was 8,347,000 barrels. Prior to the 
war Rumania produced about 12,000,000 barrels annually. 

Bukowina and Transylvania are regarded by geologists as 
amongst the most promising districts in Southeastern Europe 
where little development work has taken place. 

Galicia — The principal oil fields of Galicia, Rumania and 
Russia are in minor folds that are connected generically with 
the Carpathian and Caucasian ranges. The Galician oil belt 
extends along the northern slope of the Carpathian Mountains. 
Galicia, which formed part of the Austro-Hungarian Empire 
prior to 1914, is divided into two parts, and the fields are des- 
ignated "East Galicia" and "West Galicia," the former being 
the more productive. 

As "earth balsam" Galician petroleum was known in 1506, 
and in local records, references occur in the seventeenth century. 
In 1853 Galician petroleum replaced candles on the Emperor 
Ferdinand 's North Railway. 

The peak of production of these fields was reached in 1909, 
when Galicia yielded 14,932,799 barrels of oil. Since that date 
there has been a steady decline ; but no important field in Europe 
has been less thoroiighly investigated than that of Galicia. 

East Galicia. The richest district in East Galicia is the Bory- 
slav-Tustanowice. Here are to be found some of the deepest 
wells in the world, many of them being between five and six 
thousand feet. The fields lie between the valleys of the Dneister 
and Stryj, near the Carpathians. In the western part of the 
field the oil is heavy, viscous and verj^ dark. In the east it is 
lighter in gravity and color, and is rich in benzine. These fields 
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extend into western Ukraine. The most valuable ozokerite in 
the world occurs in these fields, and is found in very large quan- 
tities. Ozokerite is a native bitumen with a paraffin base. It 
is essentially paraffin, and is supposed to be formed by the drying 
up of paraffin oil. The chief of the minor fields are Bitkow, 
Opaka-Schodnica-Urycz and Mraznica. 

West Galicia. The Western Galician oil fields have received 
increased attention since 1912, and give good results in the dis- 
tricts of Bobrka, Potok and Gorlice. On an anticline at Potok, 
gushers of high grade light gravity oil have been found. The 
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TEMPLE OF ETERNAL FIKE, BAKU, RUSSIA. 



Kleczany field in the Gorlice district yields amber-colored oil, 
and is profitable with an exceedingly small production. 

Some of the earlier Galician fields were abandoned at the close 
of the last centurj% but during recent years wells have been re- 
opened and good production obtained. The total production of 
East and West Galicia in 1921 was 3,665,000 barrels. 

Russia — In 1901 Russia produced 85,168,556 barrels of oil, or 
more than half the world's production. Since that year the 
yield from Russian fields has declined. Petroleum has been 
known to exist in Baku for countless ages, and pilgrimages dur- 
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ing many centuries have been made to this field by Fire-wor- 
shipers. Hordes of Parsees have come from the East to the 
ancient temples dedicated to the eternal power of mysterious 
fire, lighted no man knew how. Baku was visited annually by 
thousands of pilgrims prior to the Saracenic conquest of 676 ; 




TANK CARS USED FOR FORWARDING KEROSENE FROM BAKU TO BATOUM, PRIOR 
TO CONSTRUCTION OF PIPE LINE. 



and the United States Consular Report of 1880 states that the 
temple of Surakhani was visited by priests in 1879. Baku was 
annexed from Persia in 1727, by Peter the Great, who was 
aware of the value of petroleum, and made arrangements for 
its transportation up the Volga. Later the district was restored 
to Persia, but the petroleum deposits were not worked until its 
reannexation by Russia in 1806. 
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In the first records of Fire- worship, the "eternal fire" of Baku 
finds mention. Baku is an old Tatar city on the Caspian Sea, 
and in modern times has attained world-wide fame owing to the 
great yield of its gushers. The oil is heavy and accompanied by 
much gas. The main outlet for the production of Baku has been 
the Caspian Sea and the River Volga. In 1905 an 8-inch ]jipeline 
from Baku to Batoum, on the Black Sea, was completed. It 
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runs parallel to the railway, and is 560 miles long, affording an 
outlet to the main ocean highways for Russian oils. The teri-i- 
tory fringing the Caspian Sea is regarded by some as a colossal 
subterranean reservoir, rivalling the richest oil territory in the 
world. Oil is measured in Russia in poods, and 8.33 poods of 
crude oil is equal to one United States barrel of 42 gallons. 

Oil is found in many parts of Russia, but the main fields are 
around the Caspian Sea: 
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1. Baku. The largest producing fields in Russia are near 
Baku. There are two main areas : 

(a) Balakhani-Sabuntchi-Romani. These fields lie north- 
east of Baku. The mud volcano, Bog-Boga, is one of the highest 
points of this region. These fields have borne the name of the 
three villages, although they have long since merged into one 
continuous field, covering a little more than 2,000 acres. In 
the neighborhood of these three fields are two minor fields; Sii- 
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By Courtesy of Oil Well Supply Co. 
BIBI-EIBAT OIL FIELD, RUSSIA. 



rakhani, southeast of Sabuntchi, and Binagadi, five miles north- 
west of Balakhani. Surakhani has been known since the days of 
the Fire-worshipers as a gas field, and the famous temple of 
India's devotees stands there. Nearlj' all the wells drilled below 
1,400 feet are gushers. From the district around these five vil- 
lages has come a large proportion of the oil obtained from 
Russia. 

(6) BiBi-EiBAT. This is the most productive field per acre in 
the world; it lies three miles south of Baku, and has an area of 
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about 1,000 acres. Oil and gas seeps mark the surface, and mud 
volcanoes are found near the field. The Bibi-Eibat field in 1912 
liad 3 iclded 280,500,000 barrels of oil, an average of about 280,000 
barrels per acre. According to A. Beeby Thompson, Plot 19 
Bibi-Eibat, with an area of 27 acres, has yielded about 9,000,000 
tons of oil. 

2. Grosni mid Maikop. After the Baku Fields, the most fa- 
mous ai-e the Grosni, which in 1917 produced about 15,000,000 
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By Courtesy of Oil Well Supply Co. 
APSHERON OIL FIELD, CASPIAN SEA. 

barrels, or nearly one-third of the amount yielded by tho Baku 
wells for the same year. 

The Maikop field came into prominence first during the oil 
boom in London in 1910. This field was responsible for the 
formation of many still-born companies. It was opened in 1911, 
with a small production, but development was interrupted bj' the 
war. The sands, when they outcrop, are impregnated with oil, 
so that, when squeezed by hand, the oil oozes out like water from 
a sponge. Many rivers in this region carry oil films on the 
surface. 
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3. Kertch and Tainan. Kertcli and Tainan are situated in 
the Crimean district, between the Black Sea and the Sea of Azov. 
The ridges in this region are mai'ked by volcanoes, cai'rying oily 
mud. 

4. Sviatoi and CheUken. Sviatoi, or Holy Island, lies in the 
Caspian, off the Apsheron Peninsula, about thirty miles from 
Baku. This field contains enormous deposits of pitch, and the oil 
has a gravity of 0.92 to 0.94. 

On Cheleken Island ozokerite is found in faults, by which they 
are sealed. The petroleum from the Island is rich in paraffin, 
and the wells have been highly productive. 

5. Neftianoia Gora {Naphtha Hill). The mainland east of 
the Caspian Sea contains a rich petroliferous land. On Naphtha 
Hill, which lies about 100 miles from Krasnovodsk, are found on 
the surface, petroleum, sand and ozokerite ; mud volcanoes exist 
there and continually throw out mud, petroleum and ozokerite. 
Abandoned wells show where petroleum was collected in ancient 
times. 

6. Vral-Caspian Oil Fields. North of the Caspian Sea and 
inland from tlie port of Guriev, lie what are known as the Ural- 
Caspian Oil Fields, which yield oil of high grade in large quan- 
tities. The climate is one of extremes, and this in conjunction 
with transportation difficulties has retarded development. 

In addition to these well-known fields, there are other dis- 
tricts where there is either a good production of oil, or promising 
indications. Between Baku and Batoum, and near the city of 
Tifiis, lies a district which yields oil. In the Ferghana district, 
about 400 miles east of Bokhara, nearly a quarter million barrels 
of oil are produced annually. The territory between Turkestan 
and Sakhalin Island has not been thoroughlj' explored ; but in 
the neighborhood of Lake Baikal and on Sakhalin Island there 
are rich deposits of petroleum. In northern Russia, about 400 
miles southeast of Archangel, oil containing over 40% of kero- 
sene has been discovered. 

Until a few years ago, the chief source from which oil suitable 
for fuel could be obtained was Russia, and the built of this was 
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consumed in prc-revolution days in the country itself, chiefly 
in tlie steamers on the Casi)ian Sea, and on the Trans-Caucasian 
Railway, the Mid-Asiatic, Tashkent, and other railways, and in 
a few industrial plants. 

When Russia's production was at its height, it is important 
to rememljur that this was mainly obtained from a district con- 
taining less than 4,000 acres. 

There are few countries in the world where undeveloped re- 
sources of all kinds are so great as in Russia, and the potential 
production of petroleum of this vast territory is incalculable. 
The estimated production of Russia in 1921 was 28,500,000 
barrels. 

ASIA 

Mesopotamia or Irak — Dui'iug recent years it has become 
clear that there are extensive undeveloped petroleum resources 
in Asia. Oil has been known to exist around tlie Caspian Sea 
for countless ages. In a letter to the writer, the late Dr. Morris 
Jastiow, of the University of Pennsylvania, said "bitumen was 
very largely used in ancient Babylonia in building, as well as 
in the inlaying of statues." He added, "We have also found 
in Babylonian inscriptions the word 'napta, ' which seems to be 
the original of our 'naphtha,' which was employed from very 
ancient days (circa 3000 B. C.) down to the latest period." 
Herodotus tells us of bitumen found in the River Hit in the 
Eui)hrates valley. 

Mesopotamia, or Irak, has been tlie subject of dispute and 
diplomatic notes between several of the great powers, mainly 
because it promises to be a large producer of oil. During the 
war, in addition to the armies, large bodies of men were employed 
in examining the prospects for petroleum, and the very favorable 
reports of these experts led to a realization of the importance of 
the valleys of the lower Euphrates and Tigris Rivers. A small 
native industry has been established. 

Persia — Persia was known to contain oil long before the 
Christian era, and for centuries certain springs have been 
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worked with comparative success ; but not until the exploratory 
work of Mr. G. C. d'Arcy had been completed was any attempt 
made to obtain oil by modern methods. Mr. d'Arcy 's pioneer 
work in a sterile country, beneath a blistering sun, with re- 
peated disappointments, and its ultimate success, is one of the 
many romances connected with the quest of oil. 

The Persian oil fields are situated in very forbidding territory 
and remote from the Persian Gulf; but the modern oil man is 
inured to trials and difficulties, and a pipeline has been laid from 
the fields to the coast, where the oil obtained in the sun-scorched 
hinterland is refined and shipped. The first refinery was built 
eight years ago; the oil is rich in kerosene, and one well is re- 
ported to have yielded over 100,000 tons of oil. The production 
of Persia is greater than that of India, and ultimately develop- 
ment work will extend into the more inaccessible parts of the 
country, where unmistakable evidences of oil are found. The 
oil is of an exceptionally high grade, and claimed to be superior 
to the average of oils produced on the American continent. It 
contains a large percentage of gasoline and kerosene of high 
quality, excellent lubricating oils, fuel oils of high thermal util- 
ity, and a good percentage of first grade paraffin. 

Development on a modern scale began in 1903, and later near 
Schustar a well 1,100 feet deep came in, and oil spouted 70 feet 
high, carrying away the derrick. In 1920 it was said wells had 
already been drilled capable of yielding five million tons annu- 
ally. The fields lie in the north, west and south. There are 
five main areas : 



1. 


Schustar 


4. 


Daliki 


2. 


Ahwaz 


5. 


Qishm 


3. 


Tehiah Sourlch 







In the Schustar district, 45% of lubricating oil is obtained, 
and at Tehiah Sourlch 57.6% of kerosene. The production of 
Persia in 1921 amounted to 14,600,000 barrels. 

British India— Near Sibi on the Quetta Railway in Baluchis- 
tan, petroleum exists almost as dense as water, containing a 
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large proportion of asplialtum ; and oil deposits ai'e also found 
in the Punjab at Mogalkot, and in Assam. Those latter fields 
have greatly increased since 1904, but the largest sources of 
petroleum in British India hitherto discovered are found in 
Burniah. For centuries oil has been obtained here by the most 
pi-iinitive metliods, and these wells are regarded by some as the 
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oldest in the world. It may be interesting to recall the observa- 
tions of a traveler in regard to the way in which oil was ob- 
tained. The book, in which the following extract appears, was 
published in 1826: "Walking to the nearest well, we found the 
aperture about four feet square, and the sides lined, as far as we 
could see down, with timber. The oil is drawn up in an iron pot 
fastened to a rope passed over a wooden cylinder, which re- 
volves on an axis supported by two upright posts. When the 
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pot is filled, two men take hold of the rope by the end and run 
down a declivity which is cut in the ground, to a distance 
equivalent to the depth of the well. Thus, when they reach 
the end of the track, the pot is raised to its proper elevation ; 
the contents, water and oil together, are then discharged into a 
cistern, and the water is afterwards drawn through a hole in 
the bottom. ' ' 
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East of the Irawadi, and about 300 miles from Rangoon, 
lies the district of the Yenangyaung ("Oil Creek"). Here the 
Burmah Oil Company has been successful in obtaining a very 
large production of oil, which varies greatly in quality, some 
containing no paraffin, while other wells are veiy rich in paraffin. 
Large refineries have been built near Rangoon. 

Singu and Yenangyat, which are near the Irawadi and south- 
west of Mandalay, also yield oil in abundance. 
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Scvertil islands in the Arakan group, which lie due north of 
the Andaman Islands near the coast of Burmah, give an oil 
which is like brandy in color, and in its crude state can be 
burned in lamps. 

The production of India during 1921 amounted to 6,864,000 
barrels. 

China — Petroleum and natural gas have been used in China 
from remote ages, but recent research for oil in the country has 
not been rewarded with success. Shortly before the World Wai', 
an im|)ortant concession was granted by the Chinese Government 
to a large oil company jjroviding for the testing, and if approved, 
the subseciuent working of the oil deposits believed to exist in 
Ycngehang, Yciuinfu, and the neighboring fields of Shensi, and 
('hentehfu and the adjoining fields of Chihli. It was reported in 
ini7 that the comi)aiiy had abandoned the enterprise. The fail- 
ure to obtain oil has been a considerable surprise, as some wells 
in the district were producing until a few years ago. 

Japan and Formosa — The presence of oil in Japan has been 
linown for centuries, and the Japanese, adopting the most primi- 
tive methods, collected it for many years. Japanese history says 
that "rock oil" ("burning water") was first discovered and 
used in the p]cbigo district about 615 A. D. A quarter of a 
century ago the American method of drilling was introduced 
and large Japanese companies formed, which are now engaged 
in producing and refining oil. Several flowing wells have been 
struck; some of these have furnished large quantities of oil. 
One well drilled in 1914 gave a production of over 10,000 
barrels a day. The oil is of a heavy grade. In December, 1919, 
a new pool was discovered by the Hoden Oil Company at 
Hanegawa in the Youri district of the Akita prefecture. The 
principal deposits are on the island of Honshiu ; bi;t oil has been 
discovered in Hokkaido and Formosa. The main fields are in 
the following prefectures : Niigata, Akita, Hokkaido, Shizuoka, 
Yamagata, and Nagano. In Formosa "wild-cat" tests drilled 
by the Hoden Oil Company, resulted in the discover}^ of petro- 
leum at Shichiku testing 29° Baume gravity, at a depth of about 
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900 feet. The unit of measurement in Japan is called koku, and 
one koku equals 1.136 barrels. The production of Japan and 
Formosa in 1921 amounted to 2,600,000 barrels. 

Philippine Islands— The Philippine Islands form an archi- 
pelago in the Malay group, and lie between Borneo and 
Formosa, both of which produce oil. Seeps and residues of 




WELL IN JAPANESE OIL EIBLD. 



petroleum and inflammable gas are found on many islands of 
the group. Little development work has taken place, but the 
oil seeps are numerous, some of which yield petroleum having a 
gravity of 28° to 30° Baume. The principal islands where seep- 
ages are found are : 



Luzon 

Mindoro 

Panay 



Cebu 
Leyte 



DUTCH EAST INDIES 
Borneo — Several islands included in the Dutch East Indies 
have recently come into marked prominence in the production 
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of oil. The Royal Dutch and associated companies have been 
mainly responsible for this development. Borneo, the largest of 
the islands, has been for the past twenty years very successfully 
e.xjjloited. The main developments have been in the south- 
eastern portion of the island, but there are numerous seepages 
in Northern Borneo and the island of Labuan. The island of 
Tarakan has developed into a very important field. Sarawak, 
a British province, yielded 1,015,949 barrels in 1920. 

Sumatra — The first concession of oil-bearing territory on the 
island of Sumatra was granted in 1883, which was later acquired 
by the Royal Dutch Company. Extensive fields exist on the 
northeast coast. The oil has an unusually high proportion of the 
more volatile hydrocarbons, evolving inflammable gas in the cold. 
Oil is also reported in the Kingdom of Siak, and there is a large 
oil field in Palembang. In 1917, at Pangalam, a well which 
yielded 1,200 tons of light gravity oil was drilled. 

Java — Oil is widely disseminated through Java. The principal 
field extends from Samarang through Rembang and Surabaya to 
Madoera Island, and the smaller islands east of it. The crude 
oil has a density ranging from 23° to 40° Baume, and contains 
considerable asphalt and a large proportion of paraffin. The 
islands of the Dutch East Indies have had great success in the 
oil development of recent years, and the industry is rapidly 
expanding. The total production in the Dutch East Indies 
during 1921, exclusive of Sarawak, amounted to 18,000,000 
barrels. 

AFRICA 

Egypt — Up to the present time Africa has not justified expec- 
tations ; neither Nigeria nor South Africa has rewarded the pros- 
pector for oil. Shales have been found in the Tao, but the most 
successful fields have been discovered in Egypt and Algeria. 

Tlie oil fields in Egypt lie along the west coast of the Gulf of 
Suez, northeast of the Red Sea Hills. They are the most pro- 
lific fields on the continent of Africa. The main fields are the 
Jemsa and Zeit, and the Hurghada,, west of Jifatin Island. The 
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oil from the Hurghada field is transported to Suez, where 
the Royal Dutch Company has erected a large refinery. There 
are tank storage facilities both at Jemsa and Hurghada, as well 
as at Suez. 

The Egyptian State Railway Department is preparing to drill 
for oil near Abu Dirba, and to construct a refinery at Suez. 

The oil industry of Egypt and the Soudan is especially im- 
portant, since Egypt suffers from the lack of adequate fuel sup- 
plies, and the discovery of rich fields of oil would be a great in- 
centive to commercial development. The production of Egypt 
in 1921 amounted to 1,181,000 barrels. 

Algeria — A deposit of heavy oil is being worked in Algeria 
under the direction of the French. An article published during 
October, 1917, in the "Journal de Petrole," says: "In the De- 
partment D'Oran, the principal indications of hydrocarbons are 
found in the three regions of Dahra, Tilouanet, and Bel-Hacel. " 
The production of Algeria in 1921 amounted to 3,000 barrels. 

AUSTRALASIA 

Papua — The indications are said to be favorable for the es- 
tablishing of an oil industry in Papua, and prospective work has 
been carried on for many years. Papua is regarded as a more 
hopeful field than either Australia or New Zealand. Indications 
of petroleum are good over an area of 2,000 square miles, and 
the quality of the oil is of very high grade. 

Australia — Traces of petroleum occur in several parts of 
Australia, more particularly at Yorktown and Narrabeen, near 
Sydney. Exudes are also found near the mouths of the Warren 
and Donnelly Rivers. There is great interest in the search for 
petroleum in Australia, but the success has not so far liarmon- 
ized with expectations. 

New Zealand — Many reports have been published on the 
petroleum deposits of New Zealand, which were tested at 
Taranaki and Kotuku. The petroleum industry in New Zealand 
was in 1917 restricted to the operations of the "Taranaki Oil 
Wells, Ltd.," which controls a few deep oil wells of small 
capacity, and a petroleum refinery at Taranaki, North Island. 
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PAN AMERICAN PETROLEUM & TRANSPORT COMPANY 
(Incorporated Pel). 2, 1916) 

CAPITAL STOCK, OUTSTANDING: 

<'cininiiin $50,077,450.00 

Coiiuiion — (Class B) 20J099,250.00 

Total $70,17(1,700.00 

ASSETS: 

The piinr-ipal Capital Assets of the Pan American Petroleum &. Trans- 
port Company are: 

ol tanker.s — deadweight capacity 272,49.3 tons. 

Oil properties situated in the Stat* of California (held by its 

wholly owned company, the Pan American Petroleum Company). 
Stocks of ccintrolled or attiliated companies (percentage of stock 

held 1,(1 total stock "utstamlinfi; shown in parentheses) — 

$ <),o:55,00() Mexican Petroleum Co. Ltd., of Delaware, pfd.(75.207r ) 
$;n,4(ll ,000 Mexican Petroleum Co. Ltd., of Delaware, com.(72.8K% ) 

$ :;2S,472 The Caloric Company Preferred (82,12%) 

$ (il!l,ii2,S Th(^ Caloric Company Common (71.927^) 

£ 1,. 500, 000 Uritisli Mexican Petroleum Company Lim- 

ileil capital stock (5*1%) 

The t'aloric <\)mpaiiy has stora).;'e and distriliuting facilities at the 
following' ports in I'.razil: 

Par& Bahia 

Pernambuco Rio de Janeiro 

Santos 



k. l. doiieny, 
Herbert O. Wyi.ie, 

(^IIMU,ES E. llAKWOOD, 

Norman BiinuiE, 

J. M. DANZKiER, 

Paul IT. Harwood, 
J. S. Wood, 
E. L. DoiiENY, Jr., 
O. T>. Bennett, 
A, li. Pointer, 

R. M. SANI1.S, 

A. N. Penn, 



OFFICERS 

I'risidrnt 

Ticr-Prr.sidrnt and General Manager 

Viee-Presidrnt 

Yicc-Pret^idint 

Vice-President 

Vice-President 

Vice-President 

Vice-President and Treasurer 

Secretary 

ComptroUer 

Assistant Sec'y and Assistant Trcas. 

Assistant Treasurer 



Class of 19-2S 
e. l. doiieny 
Herbert G, Wylie 
J. M. Danzioer 
E. L. Doiieny, Jk. 
R. M. Sands 



DIRECTORS 

Class of 19SS 
NORM.\N BRIDOE 

C. E. Doiieny 
E. R. Tinker, Jr. 
O. D. Bennett 
Elisha Walker 



Class of 1924 
Jacques Weinberger 
Charles E. Harwood 
Paul II. IIaewood 
S. W. Chambers 
Harold Walker 
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MEXICAN PETROLEXIM COMPANY, LIMITED, OF DELAWARE 

(Incorporated February 16, 1907) 
CAPITAL STOCK, OUTSTANDING: 

431,657 shares common stock of $100 each $43,165,700.00 

120,000 shares non-cumulative preferred stock of 

$100 each - 12,000,000.00 



Total - $55,165,700.00 

ASSETS: 

The principal Capital Assets of the Company are represented by stock 
holdings in subsidiary companies which are enumerated below, to- 
gether with the respective percentages of stock held to the total 
stock outstanding: 

Mexican Petroleum Company (California) 98.99% 

Huasteca Petroleum Company 100.00% 

Mexican Petroleum Corporation - 100.00% 

Mexican Petroleum Corporation of Louisiana, Inc _.. 100.00% 

The principal Capital Assets owned by the foregoing subsidiaries are: 
1,400,000 acres of land in Mexico. 
Oil production, storage (8,356,000 barrels) and handling facilities in 

Mexico. 
Refineries in Mexico and the United States. 

Storage stations (5,366,038 barrels) together with distributing facili- 
ties at the following points: 



Portland, Maine 
Boston, Massachusetts 
Fall River, Massachusetts 
Providence, Rhode Island 
Carteret, Port of New York 
Passaic, Port of New York 
Baltimore, Maryland 
Norfolk, Virginia 
Jacksonville, Florida 



e. l. dohent, 
Herbert G. Wtlie, 
Charles E. Harwood, 
Norman Bridge, 
J. M. Danziger, 
J. S. Wood, 
E. L. DOHENY, Jr., 
O. D. Bennett, 
A. R. Pointer, 
R. M. Sands, 
A. N. Penn, 

Class of 19 SS 
Charles E. Harv?ood 
S. M. Spalding 
R. M. Sands 
J, S, Wood 



Tampa, Florida 
Destrehan, Louisiana 
Southport, Louisiana 
New Orleans, Louisiana 
Franklin, Louisiana 
Galveston, Texas 
Cristobal, Canal Zone 
Montevideo, TTruguay 
Buenos Aires, Argentina. 

OFFICERS 

President 

Vice-President and General Manager 

Vice-President 

Vice-President 

Vice-President 

Vice-President 

Vice-President and Treasurer 

Secretary 

Comptroller 

Assistant Sec'y and Assistant Treas. 

Assistant Treasurer 



DIRECTORS 
Class of 19S3 
Norman Bridge 
S. W. Chambers 
E. L. DoHENT, Jr. 
0, D, Bennett 



Class of 1924 
e. l. doheny 
c. e. doheny 
Herbert G. Wylie 
J. M. Danziger 
Paul H. Habwoop 
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BRITISH MEXICAN PETEOLETJM COMPANY, LIMITED 
(Incorporated July 15, 1919) 

ISSUED CAPITAL: 

£:i,U(JU,UUO Series "A" 
£1,UU(J,()00 Series "B" 

(5U% of above is owned by the Pan American Petroleum & Transport 
Company.) 

PRINCIPAL CAPITAL ASSETS: 

7 Tankers with a total deadweight tonnage of 65,515. 
790,000 barrels of oil storage, .at the following stations: 

Southampton 

Avonmouth 

Liverpool 

South Shields 

Glasgow 
and storage accommodation at Thames Haven. 

DIRECTORS 

The Rt. Hon. Viscount Pikkie, P. C. 

William Weik 

Sir Thomas Royden, Bart. 

Sir Peter McClelland, K. B. E. 

James B. R. Morton 

Sir James T. Currie, K. C. B. 

e. l. dohent 

Herbert G. Wylie 

E. L. DoHENY, Jr. 

Elisha Walker 

L. P. Sheldon 

Sir Alexander Maguike 
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DISTRIBUTING STATIONS 



MEXICAN PETKOLEUM COEPOEATION 



Sate of 

Total Storage Acquisition 

Terminal Tanlcs Barrels Acreage of Froperty 

Portland, Maine 7 365,500 57.1 1915 

Boston, Mass 6 330,000 24.895 1910 

Fall River, Mass., No. 1 1 5.5,000 4.107 1919 

Fall Eiver, Mass., No. 2 5.97 1919 

Providence, B. I. 

(Aliens Ave.) 2 92,500 7.767 1915 

(Kettle Point) 4 220,000 40.71 1915 

Carteret, Port of New 

York 8 440,000 337.12 1915 

Passaic, Port of New York 2 110,000 6.22 1919 

Baltimore, Md 8 440,000 86.39 1919 

Norfolk, Va 8 403,500 79.26 1917 

Jacksonville, Fla. 3 165,000 10.8 1916 

Tampa, Fla 3 165,000 22.i:'.2 1915 

Galveston, Texas 

(East Endj 6 330,000 38.479 1919 

(West End) 3 165,000 6.41 1919 

Cristobal, Canal Zone 3 165,000 6.2 1915 

Montevideo, Uruguay 1 55,000 .91 1919 

Buenos Aires, Argentina 3 165,000 7.94 1919and 1921 

MEXICAN PETROLEUM CORPORATION OF LOUISIANA, INC. 

Destrehan, La. (Refinery) 79 1,525,538 1,050.5 1914 

New Orleans, La. 

(City Storage) 1 10,000 3.17 1917 

(Southport) 2 110,000 10. 1919 

Franklin, La _ 1 55,000 5.76 1919 

THE CALORIC COMPANY 

Para, Brazil _ 1 55,000 

Pernambuco, Brazil _.. 2 65,000 1.59 1918 

Bahia, Brazil _ _ 1 55,000 .62 1915 

Rio de Janeiro, .Brazil 4 140,000 4.99 1918 and 1921 

Santos, Brazil _.. 1 55,000 

BRITISH MEXICAN PETROLEUM COMPANY, LIMITED 

Avonmoutli, England 2 110,000 5. 1920 

EUesmeie Port (Manches- 
ter ship Canal) England 64. 1919 

Glasgow, Scotland 3 135,000 04. 1919 

Liverpool, England - 4 190,000 7.75 1919 

Southampton, England 5 245,000 7. 1919 

South Shields, England 5 110,000 1.9 1919 
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10. 


1.0000 


8.328 


10. 


.1201 


.1000 


349 . 776 


6.404 


6.303 


5.718 


10.5 


.9964 


8.298 


9.964 


.1205 


.1004 


348.516 


6,427 


6.326 


5.739 


11. 


.9929 


8.269 


9.929 


.1209 


.1007 


347.298 


6,450 


6.348 


5.769 


11.5 


.9894 


8.240 


9.894 


.1214 


.1011 


346.080 


6,472 


6.370 


6.779 


12. 


.9859 


8.211 


9.859 


.1218 


.1014 


344.862 


6,496 


6.393 


5.799 


12.5 


.9825 


8.182 


9.825 


.1222 


.1018 


343.644 


6,518 


6.415 


5.820 


13. 


.9790 


8.153 


9.790 


.1227 


.1021 


342.426 


6,542 


6,438 


6.841 


13.5 


.9756 


8.125 


9.756 


.1231 


.1026 


341.260 


6.564 


6,460 


5.861 


14. 


.9722 


8.097 


9.722 


.1235 


.1029 


340.074 


6.587 


6,483 


5.881 


14.5 


.9689 


8.069 


9.689 


.1239 


.1032 


338.898 


6.610 


6,505 


5.901 


15. 


.9655 


8.041 


9.655 


.1244 


.1036 


337 . 722 


6.633 


6.528 


5.922 


16.5 


.9622 


8.013 


9.622 


.1248 


.1039 


336.546 


6.666 


6.651 


6.943 


16. 


.9589 


7.986 


9.589 


.1252 


.1043 


335.412 


6.678 


6.673 


5.963 


16.5 


.9556 


7.958 


9.556 


.1257 


.1046 


334.236 


6.702 


6.596 


6,984 


17. 


.9524 


7.932 


9. 524 


.1261 


.1050 


333.144 


6.724 


6.618 


6,003 


17.5 


.9492 


7.905 


9.492 


.1265 


.1054 


332.010 


6.747 


6.640 


6,024 


18. 


.9459 


7.878 


9.459 


.1269 


.1057 


330.876 


6.770 


6.663 


6,045 


18.6 


.9428 


7.852 


9.428 


.1274 


.1061 


329.784 


6.792 


6.685 


6,066 


19. 


.9396 


7.825 


9.396 


.1278 


.1064 


328,650 


6.816 


6.708 


6,086 


19.5 


.9365 


7.799 


9.365 


.1282 


.1068 


327 , 558 


6,838 


6.730 


6,106 


20. 


.9333 


7.773 


9.333 


.1287 


.1071 


326.466 


6,861 


6.753 


6,126 


20.5 


.9302 


7.747 


9.302 


.1291 


.1075 


326.374 


6,884 


6,776 


6,147 


21. 


.9272 


7.722 


9.272 


.1295 


.1079 


324.324 


6,907 


6.798 


6,167 


21.5 


.9241 


7.696 


9.241 


.1299 


.1082 


323 . 232 


6.930 


6.821 


6,188 


22. 


.9211 


7.671 


9.211 


.1304 


.1086 


322.182 


6.953 


6.843 


6.208 


22.5 


.9180 


7.645 


9,180 


.1308 


.1089 


321.090 


6.976 


6,866 


6.229 


23. 


.9150 


7.620 


9,150 


.1312 


.1093 


320.040 


6,999 


6,889 


6.249 


23.5 


.9121 


7.596 


9,121 


.1316 


.1096 


319,032 


7,021 


6,910 


6.269 


24. 


.9091 


7.571 


9,091 


.1321 


.1100 


317.982 


7,044 


6,933 


6.290 


24.6 


.9061 


7.546 


9,061 


.1325 


.1104 


316.932 


7,068 


6,956 


6.311 


25, 


.9032 


7.522 


9,032 


.1329 


.1107 


315.924 


7,090 


6,978 


6.331 


25.5 


.9003 


7.498 


9,003 


.1334 


.1111 


314.916 


7,113 


7,001 


6.351 


26. 


.8974 


7.474 


8,974 


.1338 


.1114 


313.908 


7,136 


7.023 


6.371 


26.5 


.8946 


7.450 


8,946 


.1342 


.1118 


312.900 


7,159 


7.046 


6.392 


27. 


.8917 


7.426 


8,917 


.1347 


.1121 


311.892 


7.182 


7,069 


6.412 


27.5 


.8889 


7.403 


8.889 


.1351 


.1125 


310.926 


7.204 


7.091 


6.432 


28. 


.8861 


7.380 


8.861 


.1355 


.1129 


309.960 


7.227 


7.113 


6.452 


28.6 


.8833 


7.356 


8.833 


.1359 


.1132 


308.952 


7.250 


7.136 


6.473 


29. 


.8805 


7.333 


8.805 


.1364 


.1136 


307.986 


7.273 


7.168 


6.494 


29.6 


.8777 


7.310 


8.777 


.1368 


.1139 


307.020 


7.296 


7.181 


6.514 


30. 


.8750 


7.287 


8.750 


.1372 


.1143 


306.064 


7.319 


7.203 


6.535 


30.6 


.8723 


7.265 


8.723 


.1376 


.1146 


305.130 


7.341 


7.225 


6.555 


31. 


.8696 


7.242 


8.696 


.1381 


.1150 


304,164 


7.364 


7.248 


6.675 


31.5 


.8669 


7.220 


8.669 


.1385 


.1154 


303,240 


7,387 


7.270 


6.595 


32. 


.8642 


7.197 


8.642 


. 1389 


.1157 


302,274 


7,410 


7.293 


6.617 


32.5 


.8615 


7.175 


8.615 


.1394 


.1161 


301.350 


7,433 


7.316 


6.637 


33. 


.8589 


7.153 


8.689 


.1398 


.1164 


300.426 


7.466 


7 338 


6 657 


33.5 


.8563 


7.131 


8.663 


.1402 


.1168 


299.502 


7.479 


7.361 


6.678 
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62.29K 


35 950 


35 . 388 


32.104 


208.972 


224.000 


264.724 


220.462 


240.164 


200.000 


02. 073 


30.087 


35.517 


32 . 220 


209.945 


224 . 809 


205.681 


221.259 


241.022 


200.723 


« 1.8.16 


30.213 


35.041 


32 . 333 


270.891 


225.602 


200.613 


222.039 


241.867 


201.430 


61.0a9 


30 341 


35.767 


32.447 


271.845 


220.400 


207.551 


222 . 824 


242.718 


202.143 


61 423 


30.468 


35.892 


32.501 


272 . 805 


227 . 204 


208.496 


223.615 


243.676 


202.800 


61.2Uli 


30.598 


30.020 


32.077 


273.772 


227.990 


209.448 


224.389 


244.439 


203 . 502 


60 989 


36.728 


30.148 


32.793 


274.745 


228.805 


270.400 


225.191 


245.308 


204.290 


60.779 


36 . 855 


30.273 


32.900 


275.092 


229.602 


271.338 


225.976 


246.154 


205 002 


60 570 


30 . 982 


30.398 


33.020 


276.640 


230.405 


272.270 


226.760 


247.005 


205.719 


60.360 


37.111 


30.525 


33.135 


277.000 


231.190 


273.221 


227.539 


247.862 


206 . 420 


60.151 


37.240 


30.051 


33 . 250 


278.572 


232.004 


274.173 


228.340 


248.725 


207.147 


59 941 


37.370 


36 . 780 


33.306 


279.646 


232.800 


275.131 


229.123 


249.694 


207.857 


89 . 739 


37.490 


36.904 


33.479 


280.491 


233.601 


270.001 


229.912 


2.50.438 


208 . 572 


59 530 


37.628 


37.034 


33 . 597 


281.478 


234 . 408 


277.032 


230 . 700 


251.319 


209.293 


69 . 335 


37.752 


37.1,56 


33.707 


282 . 400 


235.195 


277.940 


231.481 


2.52.143 


209 . 996 


69 134 


37 . 880 


37 . 282 


33.821 


283 . 365 


235 . 988 


278 . 890 


232.201 


253.004 


210.704 


58.932 


38.010 


37.410 


33.937 


284.336 


236.812 


279 . 845 


233.071 


2.53.872 


211.439 


58.737 


38.130 


37.534 


34.050 


285.278 


237.590 


280.772 


233 . 838 


254.712 


212.134 


58.536 


38.208 


37.003 


34.168 


286.262 


238.399 


281.741 


234.034 


255.591 


212.887 


58.341 


38 . 395 


37 . 789 


34 . 281 


287.210 


239.188 


282.080 


235.411 


256.443 


213.661 


58 140 


38.524 


37.915 


34 . 390 


288.177 


240.009 


283 . 626 


230.218 


257.301 


214 293 


57.952 


38.053 


38.042 


34.511 


289 . 144 


240.808 


284 . 578 


237.005 


258.104 


215.008 


57.765 


38.778 


38.105 


34.023 


290.080 


241.588 


285.499 


237.772 


259.000 


215.703 


57.570 


38.909 


38.295 


34.740 


291.060 


242.398 


286.463 


238.570 


259.876 


216.427 


57 . 383 


39.030 


38.419 


34 . 854 


292 . 009 


243.187 


287.397 


2.39.347 


260.722 


217.132 


57.189 


39.168 


38.550 


34.972 


293.002 


244.009 


288 . 374 


240.155 


261.609 


217.865 


57 002 


39 . 297 


38 . 076 


35 . 086 


293.903 


244.809 


289.321 


240.942 


262.407 


218. 57» 


36.822 


39.421 


38.799 


35.198 


294 . 892 


245.587 


290.235 


241.708 


263.296 


219.274 


56.635 


39.552 


38.927 


35.314 


295.866 


246.398 


291.193 


242 . 500 


264.166 


219.998 


60.448 


39 . 083 


39.050 


35.431 


296.846 


247.213 


292.158 


243.309 


265.041 


220.726 


66.268 


39.809 


39.181 


35.544 


297.793 


248.007 


293.090 


244.090 


266.887 


221.435 


66.089 


39 . 936 


39 300 


35.658 


298.740 


248.808 


294.028 


244.876 


260.738 


222.148 


55.909 


40.066 


39.432 


35.772 


299 . 706 


249.610 


294.972 


245.068 


207 . 594 


222 . 866 


55.730 


40.194 


39.559 


35.887 


300.671 


250.391 


296.922 


246.437 


208.450 


223.564 


65.550 


40.324 


39 . 087 


30.004 


301.643 


251.200 


296.879 


247.238 


269.324 


224.291 


S5.378 


40.449 


39.810 


30.115 


302.580 


251.997 


297.801 


248.017 


270.161 


224.997 


55.206 


40.575 


39 , 934 


30.228 


303 . 523 


252.793 


298.729 


248.801 


271.003 


225.708 


65.027 


40.707 


40.064 


30.346 


304.513 


263.594 


299 . 704 


249 . 589 


271.887 


226.424 


64 . 855 


40.835 


40.190 


30.460 


305 . 468 


254.401 


300 . 044 


250.383 


272.740 


227.144 


64.683 


40.903 


40.316 


36.574 


306.430 


255.212 


301.590 


251.182 


273.598 


227.868 


54.511 


41.093 


40.444 


36 . 090 


307,397 


256.000 


302.542 


251.957 


274.461 


228.571 


54.346 


41.217 


40.560 


36.801 


308.328 


256.792 


303 . 458 


252.737 


275.292 


229 279 


64.174 


41.348 


40.095 


36.918 


309.307 


257.590 


304.422 


253.521 


276.167 


229.991 


64.009 


41.475 


40.820 


37.031 


310.249 


258.392 


305 . 349 


254.311 


277.008 


230.707 


63.837 


41.007 


40.950 


37.149 


311.241 


259.199 


306.325 


255.106 


277.894 


231.428 


53 . 673 


41.734 


41.075 


37.263 


312.195 


200.012 


307.264 


255.905 


278.746 


232. ISJ 


53.508 


41.803 


41.202 


37.378 


313.155 


260.799 


308.209 


256.680 


279 . 603 


232.856 


63.344 


41.992 


41.328 


37.493 


314.121 


201.591 


309.160 


257.459 


280.466 


233.663 



274 



MEXICAN PETROLEUM 

OIL MEASUREMENT TABLE 









d 




a 








u o 








o 




^ 






V Oco 


aj a V} 






^1 




§3 
1^ 






o.g.S 




pi 


34. 


.8537 


7.110 


8.537 


.1406 


.1171 


298.620 


7.501 


7,383 


6.697 


34.5 


.8511 


7.088 


8.611 


.1411 


.1175 


297 . 696 


7.524 


7.406 


6.718 


35. 


.8485 


7.067 


8.485 


.1415 


.1179 


296.814 


7.547 


7.428 


6.738 


35.5 


.8459 


7.045 


8.459 


.1419 


.1182 


295.890 


7.570 


7.451 


6.769 


36. 


.8434 


7.024 


8.434 


.1424 


.1186 


295.008 


7.593 


7.473 


6.779 


36.5 


.8408 


7.002 


8.408 


.1428 


.1189 


294.084 


7.617 


7.497 


6.801 


37. 


.8383 


6.982 


8.383 


.1432 


.1193 


293 . 244 


7.639 


7.518 


6.820 


37.5 


.8358 


6.961 


8.368 


.1437 


.1196 


292.362 


7.662 


7.541 


6.841 


38. 


.8333 


6.940 


8.333 


.1441 


.1200 


291.480 


7.685 


7.564 


6.862 


38.5 


.8309 


6.920 


8.309 


.1445 


.1204 


290.640 


7.707 


7.585 


6.881 


39. 


.8284 


6.899 


8.284 


.1449 


.1207 


289.758 


7.731 


7.608 


6.902 


39.5 


.8260 


6.879 


8.260 


.1454 


.1211 


288.918 


7.753 


7.631 


6.922 


40. 


.8235 


6.858 


8.235 


.1458 


.1214 


288.036 


7.777 


7.654 


6.944 


40.5 


.8211 


6.838 


8.211 


.1462 


.1218 


287.196 


7.800 


7.676 


6.964 


41. 


.8187 


8.818 


8.187 


.1467 


.1221 


286.356 


7.822 


7.699 


6.984 


41.5 


.8163 


6.798 


8.163 


.1471 


.1225 


285,516 


7.845 


7.722 


7.005 


42. 


.8140 


6.779 


8.140 


.1475 


.1229 


284.718 


7.867 


7.743 


7.024 


42.5 


.8116 


6.759 


8.116 


.1480 


.1232 


283.878 


7.891 


7.766 


7.045 


43. 


.8092 


6.739 


8.092 


.1484 


.1236 


283.038 


7.914 


7.789 


7.066 


43.5 


.8069 


6.720 


8.069 


.1488 


.1239 


282 . 240 


7.937 


7,811 


7.086 


44. 


.8046 


6.701 


8.046 


.1492 


.1243 


281.442 


7.959 


7,833 


7.106 


44.5 


.8023 


6.682 


8.023 


.1497 


.1246 


280,644 


7.982 


7,856 


7.126 


45. 


.8000 


6.663 


8.000 


.1501 


.1260 


279,846 


8.004 


7.878 


7.147 


45.5 


.7977 


6.643 


7.977 


.1506 


.1254 


279,006 


8.029 


7.902 


7.168 


46. 


.7965 


6.625 


7.965 


.1509 


.1257 


278,250 


8.050 


7.923 


7.188 


46.5 


.7932 


6.606 


7.932 


.1514 


.1261 


277.462 


8.073 


7,946 


7.208 


47. 


.7910 


6.588 


7.910 


.1618 


.1264 


276.696 


8.096 


7,968 


7.228 


47.5 


.7887 


6.568 


7.887 


.1523 


.1268 


276,866 


8.120 


7,992 


7.250 


48. 


.7865 


6.550 


7,866 


.1627 


.1271 


275.100 


8.142 


8,014 


7,270 


48.5 


.7843 


6.532 


7.843 


.1531 


.1275 


274.344 


8 165 


8,036 


7.290 


49. 


.7821 


6.514 


7.821 


.1535 


.1279 


273 , 588 


8.187 


8,058 


7.310 


49.5 


.7799 


6.496 


7.799 


.1540 


.1282 


272 , 790 


8.211 


8,082 


7.332 


50. 


.7778 


6.478 


7.778 


.1544 


.1286 


272,076 


8.233 


8,103 


7.361 


60.5 


.7756 


6.469 


7.766 


.1548 


.1289 


271,278 


8.257 


8,127 


7.373 


51. 


.7735 


6.442 


7.735 


.1562 


.1293 


270.564 


8.279 


8,148 


7.392 


51.5 


.7713 


6.424 


7.713 


.1557 


.1297 


269.808 


8.302 


8.171 


7.413 


52. 


.7692 


6.406 


7.692 


.1561 


.1300 


269.052 


8.326 


8.194 


7.434 


52.5 


.7671 


6.389 


7.671 


.1665 


.1304 


268.338 


8,348 


8.216 


7.453 


53. 


.7650 


6.371 


7.660 


.1570 


.1307 


267.582 


8.371 


8.239 


7.474 


53.5 


.7629 


6.354 


7.629 


.1674 


.1311 


266,868 


8.394 


8.261 


7.494 


54. 


.7609 


6.337 


7.609 


.1578 


.1314 


266.154 


8.416 


8.283 


7.514 


54.5 


.7588 


6.319 


7.588 


.1583 


.1318 


265.398 


8.440 


8.307 


7.536 


55. 


.7568 


6.303 


7.568 


.1587 


.1321 


264.726 


8.462 


8,328 


7.556 


55.5 


.7547 


6.285 


7.647 


.1691 


.1325 


263.970 


8.486 


8,352 


7.577 


56. 


.7527 


6.269 


7.527 


.1595 


.1329 


263.298 


8.507 


8,373 


7.696 


56.5 


.7507 


6.252 


7.507 


.1699 


,1332 


262.584 


8.531 


8,396 


7.617 


57. 


.7487 


6.235 


7.487 


.1604 


.1336 


261.870 


8,564 


8,419 


7.637 


B7.5 


.7467 


6.219 


7.467 


.1608 


.13.39 


261.198 


8.676 


8.440 


7.657 



SUPPLEMENTARY DATA 



275 



AT 60 DEGREES F.~Continued. 







. — 








^^ 


^> 






51 




M 






»g 


Jo 


"t5-S 




n 

w o 


^- .-~ 


h c J 






gi-2 


U C J 


g^J 


u ^. 


g^ — 


^g^ 




ag3 


hj 


^H?5 


.2 oc- 


s.g^ 


it^ 








OtnS 


wf-.i-' 

a 


ogJ 

.Jo 

M 


(iSti 




O.HJ 

C ^ 


.1/3Q 


53.180 


42 no 


41.451 


37.004 


315.049 


202. 3S7 


310.073 


258.243 


281.294 


234 . 274 


53.0^2 


42 247 


41 .679 


37.720 


316.027 


263.189 


311.030 


2.59.032 


282.167 


234.990 


62.80r, 


42.372 


4 1 . 703 


37 . 832 


316.960 


203 . 995 


311.900 


259.826 


283.006 


235.710 


52 . 7«) 


42 505 


41.833 


37.951 


317.950 


204 . 807 


312.934 


200 . 024 


283 . 889 


230.435 


52 . 543 


42.032 


41.958 


38.004 


318.907 


205 . 692 


313.870 


261 .397 


284 . 738 


237.135 


52.37U 


42.705 


42.000 


38.183 


319.909 


200.413 


314.856 


262 . 205 


285 . 633 


237.809 


52 . 229 


42.888 


42.211 


38.293 


320.825 


267.207 


315.758 


262.987 


286.451 


238 . 578 


52 072 


43.017 


42.338 


38.408 


321.793 


268 007 


310.711 


263 . 774 


287.315 


239 . 292 


51,1115 


43.147 


42.400 


38 . 525 


322.707 


268.811 


317 609 


264 . 566 


288.1.84 


240 010 


51 7115 


43.272 


42.589 


38.036 


323 . 099 


269 . 587 


318.587 


265 . 329 


289.017 


240 . 703 


51 .11(18 


43.404 


42.719 


38.764 


324.685 


270.401 


319.557 


200 . 1 30 


289, 897 


241.429 


51.458 


43.531 


42.843 


38.867 


325.629 


271.180 


320.486 


200.903 


290 . 740 


242.131 


51.301 


43.004 


42.974 


38.980 


326.620 


272.010 


321.407 


207.714 


291.030 


242.806 


61.152 


43.791 


43.099 


39 . 099 


327.581 


272.805 


322.407 


268.490 


292.483 


243.576 


5HK)2 


43.92(1 


43 . 226 


39.214 


328 . 542 


273 . 004 


323 . 363 


269 . 283 


293. 341 


244 . 290 


50.853 


44.049 


43.353 


39 . 329 


329.509 


274 . 409 


324 . 305 


270.075 


294 . 204 


245.008 


50.710 


44.173 


43.475 


39.440 


330.432 


275.184 


325.213 


270.838 


295.029 


245 . 700 


50.601 


44 . 303 


43 . 603 


39 . 566 


331.410 


275.998 


326. 176 


271.039 


295.902 


240.427 


50.411 


44.435 


43.733 


39 . 674 


332 . 394 


276.817 


327 . 1 44 


272 445 


290 . 780 


247.158 


60 . 2(11) 


44.500 


43.850 


39.780 


333 . 333 


277 . 000 


328 009 


273 221 


297.019 


247.802 


50 . 1 27 


44 . 080 


43.981 


39 . 899 


334.278 


278 . 399 


328.999 


274.002 


298.463 


248.. 571 


49.985 


44.813 


44.106 


40.012 


335 . 229 


279.197 


329.9.34 


274 . 788 


299.312 


249 . 283 


49.843 


44.941 


44.231 


40.120 


330.1 85 


280.000 


330.875 


275.578 


300 . 1 65 


2.60,000 


49.093 


45.077 


44.305 


40.247 


337.197 


280.807 


331.871 


276.372 


301.009 


260.721 


49 . 558 


45 . 200 


44.480 


40.357 


338.113 


281.584 


332 . 773 


277.137 


301.887 


251.414 


49.410 


45.329 


44.014 


40.473 


339.080 


282 . 400 


333.730 


277.940 


302.755 


252.143 


49.282 


45.453 


44 . 735 


40.583 


340.012 


283.180 


334.042 


278.713 


303 . 582 


262 845 


49 132 


45.691 


44.871 


40 . 707 


341.048 


284.012 


335.001 


279 . 520 


304 . 507 


253 . 582 


48.997 


45.717 


44.995 


40.819 


341.985 


284.806 


330 584 


280.308 


306.344 


2.54.291 


48.803 


45.842 


45.118 


40.931 


342.927 


285 . 605 


337.511 


281.094 


306.185 


255 . 004 


48.728 


45.969 


45 . 243 


41.044 


343.875 


286.408 


338 . 444 


281.885 


307.031 


255.722 


48.580 


40.104 


45.370 


41.164 


344.881 


287.210 


339.434 


282.080 


307.929 


260.443 


48.459 


40.225 


46.495 


41.272 


345.780 


287 . 992 


340 . 325 


283.443 


308 . 737 


267.136 


48.317 


40.300 


45.028 


41.393 


346.803 


288.809 


341.320 


284.247 


309.645 


267,806 


48 190 


40.4S3 


45.749 


41.502 


347.718 


289 . 593 


342.226 


285.019 


310.403 


2.58 . 505 


48.055 


40.013 


45.877 


41.019 


348.692 


290.419 


343.185 


285.832 


311.333 


269.302 


47.920 


40.745 


40.000 


41.736 


349.072 


291.212 


344.160 


280.612 


312.207 


260.010 


47 . 793 


40.809 


40.129 


41.847 


360.003 


292.009 


346 . 005 


287.397 


313.0.38 


260.722 


4 7 (.58 


47.002 


40.259 


41.960 


361.693 


292.810 


346.040 


288.180 


313.922 


261.438 


47 531 


47.127 


46 . 383 


42.078 


352 . 534 


293.010 


346 960 


288.979 


314.762 


262.168 


47 404 


47 253 


46.507 


42 191 


353.480 


294.388 


347.897 


289 . 739 


315.607 


262.847 


47 209 


47.388 


46.640 


42.311 


354.480 


295.203 


348.888 


290.541 


316.500 


263.574 


47.150 


47.508 


46.758 


42.418 


355 . 380 


296.983 


349.773 


291.308 


317.309 


204.271 


47.015 


47.644 


46.892 


42 . 540 


350.404 


296 . 807 


350.775 


292.119 


318.218 


205.006 


46.895 


47.700 


47.012 


42.048 


357.314 


297.595 


351.670 


292.895 


319.030 


265.710 


40.708 


47.890 


47.140 


42.764 


358.285 


298.388 


352.627 


293.670 


319.898 


266.418 


40 041 


48.026 


47 . 208 


42.881 


359.262 


299.185 


353 . 588 


294.460 


320 , 770 


267.130 


40.521 


48.150 


47.390 


42.991 


360.187 


299.987 


354.498 


295.249 


321.595 


207.845 



276 



MEXICAN PETROLEUM 

OIL MEASUREMENT TABLE 









a 




a 
















o 




o 






S oco 


S c w 








;=l 








pajS 


ftHJi 


p. O.Q 


It 

mo 


coO 


o 
JO 


1-. n) 

S,o 
it 


§3 

On 


CO 
OjD 

A 


« fc 
jm 


w 


«,HJ 

mcow 


68. 


.7447 


6.202 


7.447 


,1612 


.1343 


200.484 


8.. 599 


8.404 


7.678 


58,5 


.7427 


6.185 


7,427 


,1017 


. 1340 


2.59 . 770 


8.023 


8.487 


7.699 


69. 


.7407 


6.169 


7,407 


,1021 


. 1350 


2.59,098 


8.645 


8,609 


7.719 


59.5 


. 7388 


6.153 


7,388 


.1025 


. 13.54 


258 , 420 


8,608 


8,531 


7.739 


60. 


. 7368 


6.136 


7,368 


.1030 


. 13.57 


257,712 


8,692 


8 , 555 


7,761 


60.5 


.7349 


6.120 


7.349 


.1634 


.1301 


257.040 


8,715 


8,577 


7.781 


61. 


.7330 


6.105 


7,330 


.1038 


.1364 


2.50,410 


8 , 736 


8,598 


7,800 


61.6 


.7311 


6,089 


7,311 


.1642 


.1368 


255 . 738 


8 , 759 


8,621 


7,821 


62. 


.7292 


6,073 


7,292 


.1647 


.1371 


255,066 


8,782 


8,643 


7.841 


62.5 


.7273 


6,057 


7,273 


.1651 


. 1375 


254,394 


8,805 


8,666 


7.862 


63. 


.7254 


6,041 


7,254 


.1655 


.1379 


253 , 722 


8.829 


8,689 


7.883 


63.5 


.7236 


6.025 


7,235 


.1660 


.1382 


253,050 


8.852 


8,712 


7,904 


64, 


.7216 


6.010 


7,216 


.1664 


.1380 


252,420 


S . 874 


8.734 


7.923 


64.5 


.7198 


5.995 


7,198 


.1668 


.1389 


251.790 


8.896 


8.756 


7.943 


65. 


.7179 


5.979 


7,179 


.1673 


.1393 


251.118 


8.920 


8.779 


7.964 


65.5 


.7161 


5.904 


7,161 


.1077 


.1396 


2.50.488 


8.943 


8.801 


7.984 


66. 


.7143 


5.949 


7,143 


.1681 


.1400 


249 , 858 


8,965 


8.824 


8.006 


68.5 


.7125 


5.934 


7,125 


.1686 


.1404 


249.228 


8.988 


8.846 


8.025 


67. 


.7107 


5.919 


7.107 


.1089 


.1407 


248.698 


9.011 


8,808 


8.045 


67.6 


.7089 


5.904 


7. 089 


.1694 


.1411 


247.968 


9.033 


8,891 


8.066 


68. 


.7071 


5.889 


7.071 


.1698 


.1414 


247,338 


9.056 


8,913 


8.086 


68.5 


.70.'>3 


5.874 


7.063 


.1702 


.1418 


246.708 


9.080 


8,930 


8.107 


69. 


. 7035 


5.8.59 


7.035 


.1707 


.1421 


240.078 


9.103 


8,9.59 


8.128 


69.5 


.7018 


5.845 


7,018 


.1711 


.1425 


246.490 


9.125 


8,980 


8.147 


70. 


. 7000 


5.830 


7,000 


.1715 


.1429 


244.860 


9.148 


9,004 


8.168 


70.5 


. 6983 


5,816 


, 983 


.1719 


.1432 


244.272 


9.170 


9.025 


8.188 


71. 


.6965 


6,801 


6,965 


,1724 


.1436 


243 . 642 


9.194 


9.049 


8,209 


71.5 


.6948 


5,786 


6,948 


. 1728 


.1439 


243.012 


9.218 


9.072 


8,230 


72. 


.6931 


5,772 


6,931 


. 1733 


.1443 


242.424 


9,240 


9.094 


8,250 


72.5 


.6914 


5,758 


6,914 


.1737 


.1446 


241.836 


9,202 


9.116 


8,270 


73. 


. 0397 


5,744 


6.897 


.1741 


.14.50 


241.248 


9 , 285 


9.138 


8.290 


73.5 


.0880 


5,730 


6.880 


.1745 


. 1453 


240 , 660 


9,308 


9.161 


8.310 


74. 


.6863 


5,716 


6.863 


.1749 


. 14.57 


240,072 


9,331 


9.1S3 


8,331 


74.5 


.6846 


6,702 


6.846 


.17.54 


.1461 


239.484 


9,353 


9.206 


8.361 


75. 


.6829 


5,687 


6.829 


.17.58 


.1464 


238.8.54 


9,378 


9.2.30 


8.373 


75.5 


.6813 


5,674 


6,813 


.1702 


.1468 


238,308 


9.400 


9.251 


8.393 


76. 


.6796 


5,660 


6,796 


,1707 


.1471 


237,720 


9.423 


9.274 


8,413 


76.5 


.6780 


5,647 


6,780 


,1771 


.1475 


237,174 


9 . 445 


9,295 


8,433 


77. 


.6763 


5.632 


6,763 


,1776 


.1479 


236 , 544 


9.470 


9,320 


8.455 


77.5 


.6747 


5.619 


6,747 


,1780 


.1482 


235.998 


9.492 


9,342 


8.475 


78. 


.6731 


5.606 


6,731 


,1784 


. 1480 


235 , 452 


9,514 


9,363 


8.494 


78.5 


.6715 


6.592 


6.715 


.1788 


. 1489 


234 , 864 


9.537 


9.387 


8.516 


79. 


.6099 


5.579 


6.699 


.1792 


.1493 


234,318 


9 , 500 


9.409 


8.535 


79.5 


.6683 


5.566 


6.683 


.1797 


.1496 


233 , 772 


9 , 582 


9.431 


8.555 


80. 


.6067 


5.552 


6,667 


.1801 


.1500 


233,184 


9,006 


9,454 


8,577 


80.5 


.6651 


5.539 


6,651 


. 1805 


. 1.504 


232.038 


9 , 629 


9,477 


8.597 


81. 


.6035 


5.526 


6,635 


.1810 


.1507 


232.092 


9,651 


9,499 


8.617 


81.5 


.6619 


5.512 


0,619 


.1814 


.1511 


231.504 


9.676 


9.. 523 


8.639 
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6|j 


4(1 .'Wl 


48 282 


47.520 


43.100 


361 .174 


.300 . 792 


355.470 


296 042 


322 477 


268 505 


4(1 207 


48.415 


47 . 650 


43 . 227 


302.167 


.301 602 


3.56 447 


206 830 


323 363 


209 288 


40 147 


48.541 


47.774 


43.340 


303.106 


.302 417 


357 371 


207 640 


324 202 


270.015 


4r,,02S 


48.006 


47 897 


43.452 


304 050 


.303 104 


358 300 


298 . 406 


325.045 


270.709 


4.'.. 900 


48.802 


48.031 


43.573 


305 . 0.59 


.304.017 


3.59 293 


299.216 


325.945 


271 444 


4S.7X1 


48.929 


48,150 


43.080 


360.013 


304 803 


360.232 


299.989 


326.797 


272.146 


4.'>.6liO 


49.04(1 


48.274 


43.793 


306,912 


305.593 


361 117 


300 767 


327.600 


272.851 


4.'>.S4!1 


49.178 


48.401 


43.909 


307,876 


.306.388 


302.066 


301 .549 


328 461 


273 . 500 


4.1.4211 


49.308 


48.529 


44.025 


308 846 


.307.186 


303 . 020 


302 . 334 


329 . 327 


274 273 


4.'i.:tlO 


49.437 


48 . 050 


44.140 


.309 , 820 


307 . 988 


303.979 


.303.124 


330 196 


274 900 


4, I 1110 


49.508 


48 780 


44.258 


370 .801) 


308 . 705 


304 943 


.303.918 


.331 071 


275 710 


4.'-,. 070 


49 . 700 


48 910 


44.375 


371 .784 


300 . 606 


365.912 


.304.716 


.331.9.50 


270.4.34 


44.!iriS 


49.824 


49 . 037 


44.480 


372.712 


310.421 


366 . 826 


305.519 


.332.779 


277.102 


44.84li 


49.949 


49. 100 


44. 597 


373 . 645 


311 .108 


367.744 


.306 . 283 


333 611 


277.8.55 


44.72C. 


50 083 


49.292 


44.717 


374.645 


312.021 


368 728 


307 093 


3.34 504 


278 . 590 


44.fiM 


50 . 208 


40.415 


44 . 829 


375.. 587 


312.805 


369.655 


307 . 805 


335 .345 


279.291 


44.502 


50 . 335 


40 . 540 


44,042 


376 . 534 


3 13. 504 


370 . 587 


308.6-11 


3.36.191 


279 094 


44.38'J 


50.463 


40 . 006 


45 . 050 


377 . 48(i 


314 380 


371.524 


309.421 


337.041 


280.702 


44.277 


50,591 


40.792 


45.170 


378.442 


315.182 


372.465 


310.204 


337 895 


281 413 


44.165 


50.719 


40.918 


45 . 285 


379.404 


316.983 


373.412 


310.092 


338 753 


282 127 


44 . Of).') 


50 848 


50.045 


45.400 


3,80 . 370 


316.787 


374 . 363 


311.784 


339 616 


2,82 . 845 


4:),f)41 


50 977 


50 . 1 72 


45.516 


381 342 


317. ,505 


376.319 


312. 579 


340 483 


283 . 507 


4:i.S2S 


51 109 


50.302 


45.033 


382 318 


318.408 


376 280 


313.379 


341 .3.55 


284 293 


4J.721 


5 1 230 


50.421 


45.741 


.183 . 234 


319.179 


377.181 


314.138 


.342.173 


2,84.981 


43, fill 


51 303 


50 552 


15 800 


384.220 


320.000 


378.151 


314.946 


343.053 


285.714 


43 507 


51 480 


50.073 


45.970 


385.144 


320.779 


379 . 002 


315,713 


.343.879 


286.410 


43.31)4 


51 020 


50.805 


46.080 


386.140 


.321.608 


.380.042 


310,529 


344.768 


287.1.50 


43 2,S2 


51 .754 


50.930 


46.200 


387.141 


322.395 


381.027 


317. .303 


345.662 


287.853 


43.178 


5 1 . 87H 


51.050 


40 . 320 


388.080 


323.186 


381 .951 


318.081 


346,500 


288.. 569 


43.073 


52 . 005 


51.183 


40.433 


389 . 024 


323.080 


382,880 


318.864 


347.343 


289 . 268 


42.968 


52.132 


51.308 


46.540 


389 . 972 


324 . 779 


383,813 


319. 0.49 


348.180 


289.981 


42.863 


52 . 260 


51.434 


46.660 


390.925 


325.. 581 


384 , 751 


320.439 


349.040 


200 . 698 


42.759 


52.387 


51.559 


46.774 


391.882 


320.388 


385 . 093 


321.2.33 


349 . 895 


291.418 


42.654 


52.516 


51.080 


46.889 


.392.845 


327.198 


386 . 640 


322 031 


3.50 754 


292.141 


42.542 


52 . 654 


51.822 


47.012 


393.881 


328.013 


387 . 060 


322 . 832 


351 . 679 


202 869 


42.444 


52.775 


51.942 


47.121 


304.783 


328 , 783 


.388.548 


323.591 


352.485 


293 . 556 


42.340 


52 905 


52 . 009 


47.237 


395.760 


329 . 606 


389.609 


324 . 400 


3.53.357 


294.291 


42 242 


53 . 028 


52.190 


47.340 


396.671 


330.383 


390.406 


325.166 


354.170 


294 985 


42.130 


63.109 


52 . 320 


47.472 


397.727 


331.214 


.391.446 


325.983 


355.114 


295 727 


42 033 


53.291 


52.450 


47 . 582 


308.647 


331.999 


392.351 


326.756 


365.935 


296.428 


4 1 . 030 


53.415 


62.571 


47 . 602 


399.572 


332.789 


393.261 


327.533 


366.761 


297.133 


41.831 


53.549 


62 . 703 


47.811 


400.572 


333.682 


394.246 


328.313 


367.654 


297.841 


41 734 


53.673 


52.826 


47.923 


401.506 


334.378 


395.164 


329.097 


358.487 


298.582 


4 1 . 037 


53 . 798 


52.040 


48.034 


402 . 443 


335.179 


396.087 


329 . 885 


359 . 324 


299 . 267 


41.532 


53 . 934 


53.082 


48.156 


403.458 


335.083 


397.086 


330.677 


360.231 


299.985 


41.435 


54.061 


63.207 


48 . 26S 


404 . 405 


336.791 


398 018 


331.472 


361.076 


300.707 


41.337 


54 . 189 


53.333 


48.383 


405 . 350 


337.604 


398.9.54 


332.272 


361.925 


301. 43» 


41.233 


54.325 


53.467 


48.505 


406.386 


338.420 


399.968 


333.075 


362.845 


302.160 
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82. 


.6604 


5.500 


6.604 


.1818 


.1514 


231.000 


9.697 


9.544 


8.658 


82.5 


.6588 


5.487 


6.588 


.1822 


.1518 


230.454 


9.720 


9 . 566 


8.679 


83. 


.6573 


5.474 


6.573 


.1827 


,1621 


229.908 


9.743 


9,589 


8.699 


83.5 


.6567 


5.461 


6.557 


.1831 


.1525 


229.362 


9.766 


9,612 


8.720 


84. 


.6542 


5.448 


6.542 


.1836 


.1529 


228.816 


9.790 


9.635 


8.741 


84.5 


.6527 


5.436 


6.627 


.1840 


.1532 


228.312 


9.811 


9.656 


8.760 


85. 


.6512 


5.423 


6.512 


.1844 


.1536 


227.766 


9.835 


9.679 


8.781 


85.5 


.6497 


5.411 


6.497 


.1848 


.1539 


227.262 


9 . 8.56 


9.701 


8.800 


86. 


.6481 


5.398 


6.481 


.1853 


.1543 


226.716 


9.880 


9.724 


8,822 


86.5 


.6467 


5.386 


6.467 


.1857 


.1646 


226.212 


9.902 


9.746 


8,841 


87. 


.6452 


5.373 


6 . 4.52 


.1861 


.1550 


225.666 


9.926 


9.769 


8,863 


87.5 


.6437 


5.361 


6.437 


.1865 


.1654 


225.162 


9.948 


9.791 


8.882 


88. 


.6422 


5.348 


6.422 


.1870 


.1557 


224.616 


9.973 


9.815 


8.904 


88.5 


.6407 


5.336 


6.407 


.1874 


.1561 


224.112 


9.995 


9.837 


8.924 


89. 


. 6393 


5.324 


6.393 


.1878 


.1564 


223.608 


10,018 


9,859 


8.944 


89.5 


. 6378 


5.312 


6.378 


. 1883 


.1568 


223.104 


10.040 


9.882 


8.964 


90. 


.0364 


5.300 


6.364 


.1887 


.1571 


222 . 600 


10.063 


9.904 


8.985 


90.5 


.6349 


5.288 


6.349 


.1891 


.1575 


222.096 


10.086 


9.926 


9.005 


91. 


. 6335 


5.276 


6.335 


.1895 


.1579 


221.592 


10,109 


9.949 


9.026 


91.5 


.6321 


6.264 


6.321 


.1900 


.1582 


221.088 


10.132 


9.972 


9.046 


92. 


.6306 


5.2.52 


6.306 


.1904 


.1586 


220 , 584 


10,155 


9.994 


9.067 


92.5 


.6292 


5.240 


6.292 


.1908 


.1589 


220.080 


10.178 


10,017 


9.088 


93. 


.6278 


5.228 


6.278 


.1913 


.1593 


219.576 


10.201 


10.040 


9.108 


93.5 


.6264 


5.217 


6.264 


.1917 


.1596 


219.114 


10.223 


10.062 


9.128 


94. 


. 62.50 


5.205 


6.250 


.1921 


.1600 


218.610 


10,247 


10.085 


9.149 


94.5 


. 6236 


5.193 


6.236 


.1926 


.1604 


218.106 


10.270 


10.108 


9.170 


95. 


.6222 


5.182 


6.222 


.1930 


.1607 


217.644 


10.292 


10.129 


9.189 


95.5 


.6208 


5.170 


6.208 


.1934 


.1611 


217.140 


10.316 


10.153 


9.211 


96. 


.6195 


5.159 


6.195 


.1938 


.1614 


216.678 


10.338 


10.175 


9.230 


96.5 


.6181 


5.148 


6.181 


.1943 


.1618 


216.216 


10.360 


10.196 


9.250 


97. 


.6167 


5.136 


6.167 


.1947 


.1622 


215.712 


10.384 


10.220 


9.272 


97.5 


.6154 


5.125 


6.154 


.1951 


.1625 


215.250 


10.407 


10,242 


9.292 


98. 


.6140 


5.114 


6.140 


.1955 


.1629 


214.788 


10.429 


10.264 


9.312 


98.5 


.6127 


5.103 


6.127 


.1960 


.1632 


214.326 


10.451 


10.286 


9.332 


99. 


.6114 


5.092 


6.114 


.1964 


.1636 


213.864 


10.474 


10.309 


9,352 


99.5 


.6100 


5.080 


6.100 


.1969 


.1639 


213.360 


10.499 


10.333 


9,374 


100. 


.6087 


5.069 


6.087 


.1973 


.1643 


212.898 


10.521 


10.355 


9,394 
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41 143 


54 . 444 


53 . 584 


48.611 


407 . 273 


339.188 


400.840 


333,831 


303.036 


302.847 


41 04 tl 


.54 . 573 


53.711 


48.720 


408.2.38 


340.012 


401.790 


334.642 


364.498 


303 . 582 


40. IMS 


54 . 704 


63 . 840 


48.842 


409 . 207 


340.788 


402 . 744 


335.406 


366.364 


304 . 276 


40 851 


54.833 


53,907 


48.958 


410.181 


341.620 


403.703 


336.224 


366 . 233 


306.018 


40 754 


54 . 964 


64.096 


49.075 


411.160 


342 . 403 


404 . 666 


336.995 


367.107 


306.717 


40 , U04 


55.086 


54.216 


49.184 


412.068 


343.190 


405 . 560 


337.770 


367.918 


306.419 


411.667 


55.217 


54 345 


49.301 


413.056 


343.980 


406 532 


338.548 


368.800 


307 126 


40 477 


55.340 


.54,466 


49.411 


413.972 


.344.775 


407.433 


339.329 


309.017 


307.834 


40 380 


55.473 


54 , .597 


49,529 


414.909 


346.626 


408.415 


.340,107 


370 . 508 


308 .594 


40 2(10 


55 . 597 


54.719 


49 , 040 


415.893 


.346.374 


409.325 


340,903 


371 .333 


309 202 


40. 103 


55,731 


54,851 


49,700 


416.899 


347.179 


410 315 


341,096 


372 . 232 


.309 981 


40.103 


55.850 


54.974 


49,872 


417.832 


347.988 


411.233 


342,492 


373 065 


310.704 


4(1.000 


55.992 


65.107 


49 993 


418.848 


.348.801 


412.233 


343,292 


373.972 


311.429 


3U.UHi 


60.118 


55.232 


50,105 


419.790 


.349.618 


413.160 


344,090 


374 813 


312 169 


3!) . 820 


60.245 


55 . 356 


50,218 


420 . 730 


350.383 


414,091 


344.849 


375 657 


312.842 


39 . 737 


50.371 


55.480 


50.331 


421.687 


351.207 


415.027 


345 , 600 


376.500 


313 578 


3!) . 047 


50.499 


55.006 


50.445 


422.642 


361.980 


415.906 


340,421 


377.368 


314 368 


3U.557 


50.027 


55.733 


60 . 660 


423.601 


352.811 


416.010 


347.239 


378.215 


315.010 


39.467 


50 . 7.56 


55.860 


50.675 


424 . 564 


353.591 


417.859 


348.007 


379.075 


315.706 


39 377 


50 . 886 


55.988 


50.791 


425.532 


354 . 374 


418.811 


348.777 


379.939 


316 406 


39 . 288 


57,015 


56.114 


50.900 


420 . .504 


356.217 


419.768 


349 . 607 


380 . 807 


317.158 


39.198 


57,146 


50.243 


51.023 


427.481 


3.56.008 


420.729 


3.50.385 


381.679 


317.864 


39.1 OS 


57,277 


56.373 


51.140 


428.402 


350 . 802 


421.095 


351.106 


382 .555 


318.573 


39.020 


57,398 


56.491 


51.248 


429 . 366 


357 , 599 


422 . 584 


351.961 


383.302 


319.285 


38,930 


57 , 530 


56.622 


51.306 


430.355 


368.400 


423 . 659 


352.740 


384.246 


320.000 


38.840 


57 , 064 


56 . 753 


51.486 


431.350 


359 . 205 


424.637 


353,531 


385.134 


320.718 


38 . 764 


57,786 


56.873 


51.594 


432.260 


360.013 


425.438 


354,327 


385.951 


321.440 


38.074 


57 , 920 


57.005 


51.714 


433.269 


360.825 


420.426 


355,126 


380.847 


322,165 


38 592 


58 , 043 


.57.126 


51,824 


434.193 


361.582 


427.335 


.355.871 


387.072 


322.841 


38.510 


58.167 


57.248 


51,935 


435.120 


362.401 


428.248 


356.677 


388.500 


323 . 572 


38.420 


58,303 


57.382 


62,050 


436.137 


363.224 


429.249 


357.487 


389.408 


324.307 


38.338 


58.428 


57 . ,505 


52,168 


437.073 


303 991 


430.170 


3.58.242 


390 . 244 


324.992 


38 . 255 


58 . 654 


57 . 630 


52,281 


438.013 


364.821 


431.096 


359.059 


391.083 


325.733 


38 173 


58 . 680 


57.753 


52.393 


438.957 


365.595 


432.025 


369.821 


391 .926 


326.424 


38 091 


58.807 


57.878 


52.606 


439.906 


306.372 


432.958 


360.586 


392.773 


327.118 


38.001 


58.940 


68.015 


62 . 630 


440.945 


367.213 


433.981 


301.413 


393.701 


327 . 869 


37.919 


59.073 


58.140 


62.744 


441.902 


367.997 


434.923 


302.185 


394.555 


328 . 569 
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WEIGHT OF ASPHALT OF VARIOUS PENETRATIONS 

Based on curve drawn from specific gravities at 60 degrees F., deter- 
mined by THE BUREAU OF STANDARDS. 

Weights computed from the weight of water at 4° C. weighed in air, given 
by THE BUREAU OF STANDARDS as 8.3358 pounds per gallon. 



40° 


8.7024 


65° 


8.6696 


90° 


8.6401 


115° 


8.6142 


41° 


8.7010 


66° 


8.6684 


91° 


8.6390 


116° 


8.6132 


42° 


8.6996 


67° 


8.6671 


92° 


8.6379 


117° 


8.6122 


43° 


8.6983 


68° 


8.6659 


93° 


8.6369 


118° 


8.6111 


44° 


8.6969 


69° 


8.6646 


94° 


8.6359 


119° 


8.6102 


45° 


8.6955 


70° 


8.6634 


95° 


8.6347 


120° 


8.6091 


46° 


8.6942 


71° 


8.6621 


96° 


8.6336 


121° 


8.6081 


47° 


8.6928 


72° 


8.6609 


97° 


8.6326 


122° 


8.6071 


48° 


8 6916 


73° 


8.6598 


98° 


8.6316 


123° 


8.6061 


49° 


8.6901 


74° 


8.6586 


99° 


8.6306 


124° 


8.6050 


50° 


8.6888 


75° 


8.6573 


100° 


8.6296 


125° 


8.6040 


51° 


8,6876 


76° 


8.6562 


101° 


8.6286 


126° 


8.6030 


52° 


8.6862 


77° 


8.6550 


102° 


8.6276 


127° 


8.6020 


53° 


8.6849 


78° 


8.6538 


103° 


8.6265 


128° 


8.6010 


54° 


8.6835 


79° 


8.6526 


104° 


8.6255 


129° 


8.6000 


55° 


8.6822 


80° 


8.6514 


105° 


8.6244 


130° 


8.5990 


56° 


8.6809 


81° 


8.6503 


106° 


8.6234 


131° 


8.5980 


57° 


8.6797 


82° 


8.6492 


107° 


8.6224 


132° 


8.5970 


58° 


8.6784 


83° 


8.6480 


108° 


8.6214 


133° 


8.5959 


59° 


8.6772 


84° 


8.6470 


109° 


8.6204 


134° 


8.5949 


60° 


8.6759 


85° 


8.6457 


110° 


8.6194 


135° 


8.5938 


61° 


8.6747 


86° 


8.6446 


111° 


8.6183 


136° 


8.5928 


62° 


8.6734 


87° 


8.6434 


112° 


8.6173 


137° 


8.5918 


63° 


8.6721 


88° 


8.6423 


113° 


8.6163 


138° 


8.5907 


64° 


8.6709 


89° 


8.6412 


114° 


8.6152 


139° 


8.5897 
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WEIGHT OF ASPHALT OF VARIOUS PENETRATIONS 

Based on curve from specific gravities at 77° F. determined by 
THE BUREAU OF STANDARDS 

Weights computed from the weight of water at 4° C. weighed in air, given 
by the BUREAU OF STANDARDS as 8.3358 pounds per gallon. 



40° 


8.6859 


65° 


8 6431 


90° 


8.6088 


115° 


8 5744 


41° 


8.6837 


66° 


8.6418 


91° 


8,6074 


116° 


8 5730 


42° 


8.6816 


67° 


8.6405 


92° 


8 6061 


117° 


8 5717 


43° 


8.6792 


68° 


8 6391 


93° 


8.6047 


118° 


8 5703 


44° 


8 6776 


60° 


8.6377 


94° 


8 6033 


119° 


8 5689 


45° 


8.6751 


70° 


8 6363 


95° 


8 6017 


120° 


8,5675 


46° 


8.6731 


71° 


8 6349 


96° 


8 6004 


121° 


8 5661 


47° 


8 6711 


72° 


8.6336 


97° 


8 5991 


122° 


8.5648 


48° 


8.6692 


73° 


8.6322 


98° 


8.5978 


123° 


8 5635 


49° 


8.6673 


74° 


8.6309 


99° 


8.5965 


124° 


8 5620 


50° 


8 6654 


75° 


8 6295 


100° 


8.5950 


125° 


8.5606 


51° 


8.6636 


76° 


8.6281 


101° 


8 5936 


126° 


8 5593 


52° 


8 6618 


77° 


8.6266 


102° 


8.5923 


127° 


8,5579 


53° 


8 6603 


78° 


8.6253 


103° 


8.5909 


128° 


8 5565 


54° 


8 6586 


79° 


8.6240 


104° 


8.5895 


129° 


8.5552 


55° 


8 6571 


80° 


8.6226 


105° 


8.5882 


130° 


8 5538 


56° 


8.6555 


81° 


8.6212 


106° 


8.5868 


131° 


8 5524 


57° 


8 6540 


82° 


8.6198 


107° 


8.5854 


132° 


8.5507 


58° 


8.6526 


83° 


8 6184 


108° 


8.5840 


133° 


8 5497 


59° 


8.6511 


84° 


8 6170 


109° 


8.5826 


134° 


8.5483 


60° 


8.6496 


85° 


8.6157 


110° 


8 3813 


135° 


8.5469 


61° 


8.6483 


86° 


8.6144 


111° 


8.5800 


136° 


8.5455 


62° 


8.6469 


87° 


8.6130 


112° 


8.5785 


137° 


8.5442 


63° 


8.6456 


88° 


8.6115 


113° 


8.5771 


138° 


8.5425 


64° 


8.6446 


89° 


8.6101 


114° 


8.5758 


139° 


8.5412 
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j BOILER WATER AND FLUE GASES 

Water Pressures Due to Head. At 62° F. water weighs 62.355 pounds 
per cubic foot, or 8.3356 pounds per gallon. As tlie weight of water at 
this standard temperature is 62.355 pounds per cubic foot, the pressure 
exerted by a column of water may be computed as follows: — 
The pressure in pounds per Sq. Ft. = 62.355 X height of column in feet 

62.355 

The pressure in pounds per Sq. In. =^ x height of column in feet 

144 
The height which any column of water must be to produce a given 
pressure is found by the following formula: — 

pressure in pounds per square foot 

Height of Column in feet = - 

62.355 
pressure in pounds per square inch 

Height of Column in feet = 

62.355 



144 
A pressure of one pound per square inch is exerted by a column of 
water 2.309 feet, or 27.71 inches high at 60° F. 

Heating Boiler Feed Water. The saving in fuel by heating boiler feed 
water, utilizing waste heat, such as exhaust steam, hot drips, etc., is com- 
puted by the following formula: — 

100 ( t — ti ) 

Saving in fuel per cent =^ 

H+(32 — ti) 
Where t, = the temperature of feed water before heating; 
t^the temperature of feed water after heating; 
H z= total heat above 32° per pound of steam at the boiler pressure. 
By heating boiler feed water, not only is a large saving in fuel 
effected, but the steaming capacity of the boiler is greatly increased. 

A Flue Gas Analysis is made to determine the completeness of combus- 
tion of the carbon in the fuel. From this analysis the amount and dis- 
tribution of the heat loss due to imperfect combustion can be determined. 
The quantities determined by a flue gas analysis are the relative propor- 
tions by volume of carbon dioxide (CO,), oxygen (O), and carbon 
monoxide (CO). 

Heat Lost in Flue Gases. Having taken an analysis of the flue gas 
this loss is found as follows: 

L = 0.24 W (T — t) where L = B. t. u. lost per pound of fuel. 
W ^ Weight of flue gas in pounds per pound of dry fuel. 
T^^ Temperature of flue gas and, t^ boiler room temperature. 
0.24 = Specific heat of flue gases. 

The weight of the flue gas W is found by the formula: — 
11 CO, + 80 -f 7 (CO +N) 

W::= '■ X the percentage of carbon in the fuel 

3. (COj + CO) as found from an ultimate analysis. 

CO2, O, CO and N are the percentages by volume of carbon dioxide, 
oxygen, carbon monoxide and nitrogen in the flue gas. 
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DEFINITIONS OF UNITS 

One British thermal unit (B.t.u.), or heat unit as herein use(i=:l/lso of 

the hoiit requirctl to rais(^ 1 lb. of water frcjra ?,2 (leg. to 212 deg. Fahr. 

One unit of evaiioration (U. E.) = heat required to evaporate 1 Ih. of water 

at 212 deg. into steam at the same temperature z= 070.4 British 

thennal units. 

Mechanical equivalent of heat: 1 B.t.u.= 777.54 ft.-lli. or 1 ft. -lb. 

= 0.00128lil B.t,u. 
One p<5ujid (of force) =; the force cxerterli by gravity on 1 lb. of matter 
where the acceleration due to gravity is 32.1740 ft. per second; that 
is (very nearly), the force of gravity on 1 lb. of matter at latitude 
45 deg. at the soa level. 
One horsepower = 3;i,nn0 ft. -lb. per min. = 550 ft. -lb. per sec. 
= 1,980,000 ft.-lb. per hour. 

z= 2,540.5 B.t.u. ])er hour := 42.44 B.t.u. per min. 
= 745.7 watts =r 0.7457 kilowatt. 
One kilowatt = 1000 watts = 1.3410 h.p. = 3,415 B.t.u. per hour. 

= 737.56 ft.-lb. per sec. 
One kilowatt-hour = 1..1410 h.p.-hr. = 2,655,200 ft.-lb. 
Ono atmosphere =: 7<iO mm. or 29.921 in. of mercury at 32 deg. Fahr. 
^29.951 in. of mercury at 62 deg. Fahr. 
= 14.6963 lb. per sq. in. 
Absolute temperature (deg. Fahr.) = temperature by thermometer plus 
460 dog. 

WATER 

SPECIFIC HEAT OF WATER.— The following table gives the 
specilic heat of water at various temperatures. 



'I'oiiil>pr)il iiro l'"'iilir. 


Spcriflo Hoat 


32* F. 
104° F. 
212° F. 


l.n094 
0.9974 
1.0101 



WEIGHT AND MEASUREMENT OF WATER.— One gallon of pure 
water at 60° Fahr. weighs S.34 pounds 

1 cubic foot of water at 32° F 62.41S pounds 

1 culiic foot of water at 62° F _ 62.355 pounds 

1 cylindrical foot of water _ 49.1 pounds 

1 gallon of water 8.34 pounds at 62° F. 

1 foot head of water at 62° is equal to a pressure of 0.433 pounds per 

square inch. 
1 pound per square inch is equivalent to a head of water 2.3093 feet in 

height, at 62° F. 
1 cubic foot of water at 32° F. contains 7.48 TJ. S. gallons. 
1 Imperial gallon contains 277.42 cubic inches. 
1 Imperial gallon weighs 10 pounds. 
1 cubic inch of water weighs .036 pounds. 



284 



MEXICAN PETROLEUM 



PRESSURE OF WATER 

The pressure of water in pounds per square inch for every foot in height to 205 feet, and then by 
intervals to 1,000 feet head. By this table, from the pounds pressure per square inch, the feet head is 
readily obtained and vice versa. 



Feet 


Pressure 


Feet 


Pressure 


Feet 


Pressure 


Feet 


Pressure 


Feet 


Pressure 


Head 


perSq. In. 


Head 


per Sq. In. 


Head 


perSq. In. 


Head 


per Sq. In. 


Head 


per Sq. In. 


1 


0.43 


49 


21.22 


97 


42.01 


145 


62.81 


193 


83.60 


2 


0.86 


60 


21.65 


98 


42.45 


146 


63.24 


194 


84.03 


3 


1.30 


51 


22.09 


99 


42.88 


147 


63.67 


195 


84.47 


4 


1.73 


52 


22.52 


100 


43.31 


148 


64.10 


196 


84.90 


5 


2.16 


53 


22.96 


101 


43.76 


149 


64.54 


197 


85.33 


6 


2.59 


54 


23.39 


102 


44.18 


160 


64.97 


198 


86.76 


7 


3.03 


55 


23.82 


103 


44.61 


151 


65.40 


199 


86.20 


8 


3.46 


66 


24.26 


104 


45.05 


152 


65.84 


200 


86.63 


9 


3.89 


57 


24.69 


105 


45.48 


153 


66.27 


201 


87.07 


10 


4.33 


58 


25.12 


106 


45.91 


154 


66.70 


202 


87.60 


11 


4.76 


69 


25.65 


107 


46.34 


155 


67.14 


203 


87.93 


12 


6.20 


60 


25.99 


108 


46.78 


166 


67.57 


204 


88.36 


13 


6.63 


61 


26.42 


109 


47.21 


157 


68.00 


205 


88.80 


14 


6.06 


62 


26.85 


110 


47.64 


158 


68.43 


210 


90.96 


15 


6.49 


63 


27.29 


111 


48.08 


159 


68.87 


216 


93.13 


16 


6.93 


64 


27.72 


112 


48.51 


160 


69.31 


220 


95.30 


17 


7.36 


65 


28.15 


113 


48.94 


161 


69.74 


225 


97.46 


18 


7.79 


66 


28.58 


114 


49.38 


162 


70.17 


230 


99.63 


19 


8.22 


67 


29.02 


115 


49.81 


163 


70.61 


235 


101.79 


20 


8.68 


68 


29.45 


116 


50.24 


164, 


71.04 


240 


103.96 


21 


9.09 


69 


29.88 


117 


60.68 


166 


71.47 


246 


106.13 


22 


9.63 


70 


30.32 


118 


61.11 


166 


71.91 


250 


108.29 


23 


9.96 


71 


30.76 


119 


61.54 


167 


72.34 


255 


110.46 


24 


10.39 


72 


31.18 


120 


61.98 


168 


72.77 


260 


112.62 


25 


10.82 


73 


31.62 


121 


52.41 


169 


73.20 


265 


114.79 


26 


11.26 


74 


32.05 


122 


62.84 


170 


73.64 


270 


116,96 


27 


11.69 


75 


32.48 


123 


53.28 


171 


74.07 


276 


119.12 


28 


12.12 


76 


32.92 


124 


53.71 


172 


74.50 


280 


121.29 


29 


12.55 


77 


33.35 


125 


54.16 


173 


74.94 


285 


123.46 


30 


12.99 


78 


33.78 


126 


54.58 


174 


76.37 


290 


126.62 


31 


13.42 


79 


34.21 


127 


66.01 


175 


75.80 


295 


127.78 


32 


13.86 


80 


34.65 


128 


55.44 


176 


76.23 


300 


129.95 


33 


14.29 


81 


35.08 


129 


55.88 


177 


76.67 


310 


134.28 


34 


14.72 


82 


35.62 


130 


66.31 


178 


77.10 


320 


138.62 


35 


15.16 


83 


35.95 


131 


56.74 


179 


77.53 


330 


142.95 


36 


15.69 


84 


36.39 


132 


57.18 


180 


77.97 


340 


147.28 


37 


16.02 


85 


36.82 


133 


57.61 


181 


78.40 


350 


151.61 


38 


16.45 


86 


37.25 


134 


68.04 


182 


78.84 


360 


155.94 


39 


16.89 


87 


37.68 


135 


68.48 


183 


79.27 


370 


160.27 


40 


17.32 


88 


38.12 


136 


58.91 


184 


79.70 


380 


164.61 


41 


17.75 


89 


38.65 


137 


59.34 


186 


80.14 


390 


168 94 


42 


18.19 


90 


38.98 


138 


59.77 


186 


80.57 


400 


173.27 


43 


18.62 


91 


39.42 


139 


60.21 


187 


81.00 


500 


216.68 


44 


19.05 


92 


39.85 


140 


60.64 


188 


81.43 


600 


269 . 90 


45 


19.49 


93 


40.28 


141 


61.07 


189 


81.87 


700 


303 22 


46 


19.92 


94 


40.72 


142 


61.51 


190 


82.30 


800 


34B.54 
389 . 56 


47 


20.35 


95 


41.15 


143 


61.94 


191 


82.73 


900 


48 


20.79 


96 


41.58 


144 


62.37 


192 


83.17 


1000 


433.18 
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STEAM 

SATURATED STEAM.— Steam that is formed in a closed vessel in 
rontiict with water is called saturated steam. It him a different density 
and iirossnre for each temperature. Dry saturated steam is steam that 
carries no water in suspension. 

SXTPERHEATED STEAM,— If more heat is added to the steam after 
all (if the water it contains has been transferred into steam, the tempera- 
ture of the steam will be greater than that of ordinary saturated steam 
having the same pressure. The steam is then said to be superheated. The 
number of degrees of temperature by which the superheated steam tem- 
perature exceeds the temperature of saturated steam at the same pressure 
is called the "degree of superheat." 

*PEIMING. — Saturated steam may carry a percentage of water in it. 
It woulil then bci called wet saturated steam. Steam produced in boilers 
where the hot gases are not in contact with the surface surrounding the 
steam, will nearly always be "primed" or wet. 

This priming or wetness may vary from about 1/10 of 1 per cent, to 
about 3 or 4 per cent, 

ATMOSPHERIC PRESSURE.— For general engineering purposes, 
atmospheric pressure is considered as 14.7 pounds per square inch. 

WHien the steam gauge of a boiler is read, this pressure indicated is 
above atmospheric pressure. Therefore, if "absolute pressure" is desired, 
14.7 pounds must be added to the gauge reading. 

FLOW OF STEAM IN MAINS. — Steam pipes and mains are usually 
designed to allow for short pipes, about 6000 feet per minute velocity. 
For medium length pipes about 5000 feet per minute. For long pipes 
about 4000 feet per minute. 



* Note. Priming, or passing off the steam from a boiler in ' ' spasmodic 
puffs," may be caused by a concentration of sodium. carbonate, sodium 
chloride, or sodium sulphate in solution. The sodium sulphate may be 
found in water from certain Southern sections and in other waters where 
calcium or magnesium sulphate has been precipitated with soda ash. The 
boiler should be frequently blown down. 
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PIPES 

TO DETERMINE THE AREA OF A PIPE IN SQUARE INCHES.— 

To (Icteriiiiiic the urt'ji of a l)ipe in square inches, which will deliver a 
certain nnmber of cubic feet in a definite time, when the velocity of flow 
is known, the following method may be used: Jrultiply the quantity of 
discharge in cubic feet by 144 and divide the product by the velocity of 
flow muHi|ilied by the time in minutes: 

1) X 144 Where D =r Discharge in cubic feet. 

T ., ,p — =: Area in .square inches. xr ir i -t v « ,„ ;« +■„„* 

1 X •* F := V' elocity ot flow in leet 

per minute. 

r^ Time in minutes. 

TO DETERMINE THE VELOCITY OF FLOW.— To determine the 
velocity of flow in feet per minute for a discharge of a definite number 
of gallons through a pipe of known diameter in a given number of minutes: 

Where 7J ^ Discharge in gall<ms. 

G ^ number of gallons per 



"^ X -' lineal foot. 

r r= Time in minutes. 

TO DETERMINE THE VELOCITY OF FLOW IN FEET PER MIN- 
UTE FOR A PIPE TO DISCHARGE A DEFINITE NUMBER OF 
CUBIC FEET.. — To determine the velocity of flow in feet per minute in a 
pipe of known diameter to discharge a given number of cubic feet: 

Where 7'' = Nunil)er of cubic feet. 

V = A = Area of pipe in square 

--' X 2' feet. 

"' T = Time in minutes. 

F V 144 
F^ Oi iV=:Area of pipe in square 

^ inches. 

TO DETERMINE THE APPROXIMATE DIAMETER OF A PIPE.— 

To determine the approximate diameter of a pipe which will <leliver a 
given number of gallons in a definite number of minutes, the velocity 
being known: 

Where D = Discharge per minute. 
Gallons per foot = ,„ .-. T = Time in minutes. 

F =: Velocity of feet per min- 
ute. 
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RELATIVE CARRYING CAPACITY OF PIPES OF VARIOUS DIAMETERS 



Diam. 


1 


IJi 


IH 


2 


2H 


3 


3J^ 


4 


4M 


6 


6 


7 


8 


9 


10 


11 


12 


1 


1.00 
2.10 
3.70 
7.14 
13.40 
21.40 


.48 
1.00 
1.80 
3.40 
6.30 
10.30 
16.10 


.27 
.66 
1.00 
1.90 
3.50 
5.70 
9.00 
13.10 


.14 
.29 
.53 
1.00 
1.90 
3.00 
4.70 
6,90 
9.60 


.07 

.16 

.29 

.63 

1.00 

1.60 

2.50 

3.70 

6.00 

6.70 


.05 

.10 

.18 

.33 

.63 

1.00 

1.50 

2.30 

3.10 

4.40 

6.50 
























IJi 


.06 

.11 

.21 

.40 

.67 

1.00 

1.40 

2.00 

2.60 

4.30 

6.50 






















IM 


.08 

.14 

.27 

.43 

.68 

1.00 

1.40 

1.80 

2.90 

4.40 

6.60 




















2 


.10 

.20 

.32 

.60 

.71 

1.00 

1.30 

2.10 

3.20 

4.70 

6.42 

8.30 


















2H 


.15 

.23 

.38 

.66 

.77 

1.00 

1.60 

2.40 

3.50 

4.77 

6.30 

8.24 

10.30 
















3 


.15 

.23 

.34 

.47 

.63 

1.00 

1.50 

2.20 

2.98 

3.90 

5.02 

6.30 














3H 


.16 

.23 

.31 

.42 

.66 

1.00 

1.40 

1.90 

2.50 

3.26 

4.10 












4 


.15 

.21 

.28 

.46 

.71 

1.00 

1.33 

1.70 

2,20 

2.80 










4M 






.14 

.20 

.33 

.53 

,76 

1.00 

1.28 

1.66 

2.08 


.12 

.16 

.26 

.40 

.59 

.79 

1.00 

1.28 

1.60 






5 








.13 
.21 
.32 
.47 
.60 
.78 
1.00 
1.27 


.10 


6 










16 


7 












.24 


8 














.36 


9 
















48 


10 


















.61 


11 


















.79 


12 




















1 00 

























HEATING OR COOLING SURFACE OF PIPES AND TUBES 
PER FOOT AND PER INCH OF LENGTH 



Diameter 


Per Foot Pe 


r Inch 


Inches 


Square Feet Squ£ 


ire Feet 


IJi 


.3272 


0272 


1% 


.3699 


0299 


m 


.3927 


0327 


1% 


.4254 


0354 


m 


.4680 


0381 


iK 


.4908 


0409 


2 


.6236 


0436 


2H 


.5562 


0463 


2H 


.6890 


0490 


2% 


.6218 


0618 


2H 


.6545 


0545 


2% 


.6872 


0672 


2%, 


.7199 


0699 


3 


.7854 


0655 


3X 


.8508 


0709 


3}^ 


.9163 


0763 


Wi 


.9817 


0818 


4 


1.0472 


0872 


4M 


1.1126 


0927 


iH 


1 . 1781 


0981 


i% 


1.2435 


1036 


5 


1.3090 


1090 


5H 


1.3745 


1140 


SVs 


1 . 4072 


1173 


5H 


1.4390 


1200 


5% 


1.6053 


1250 


6 


1.5708 


1309 
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Ml'SICAN PETROLEUM 



CONVERSION TABLES 
Conversion of United States Gallons into Litres 



Gallons 





1 


2 


3 


4 


5 


6 


7 


8 


9 




Litres 


Litres 


Litres 


Litres 


Litres 


Litres 


Litres 


Litres 


Litres 


Litres 





, 0000 


3 . 7853 


7 . 5706 


11.356 


15.141 


18.946 


22.712 


26.497 


30.282 


34 . 088 


10 


37.853 


41.638 


45.423 


49.209 


52.994 


50.799 


00.565 


64 . 350 


68.135 


71.921 


20 


75.706 


79.491 


83.278 


87.062 


90.847 


94 . 652 


98.418 


102 . 20 


105.99 


109 . 77 


30 


113.56 


117.34 


121.13 


124.92 


128.66 


132.50 


136.27 


140.06 


143.84 


147.63 


40 


151.42 


155.22 


158.99 


162.78 


166.56 


170.36 


174.13 


177.92 


181.70 


185.49 


50 


189.46 


193.24 


197.03 


200.82 


204 . 60 


208 . 40 


212.17 


215.96 


219.74 


223 . 53 


60 


227.12 


230.90 


234.69 


238.48 


242.26 


246.06 


249 . 83 


253.62 


257 AO 


261 . 19 


70 


204.97 


208.75 


272.54 


276 . 33 


280.11 


283.91 


286.68 


291.47 


295.25 


299.04 


80 


302 . 82 


300 . 00 


310.39 


314.18 


317.96 


321.76 


S24 . 53 


329.32 


333 . 10 


336 . 89 


<!0 


340 . 68 


344.40 


348.25 


352.04 


355.82 


359 . 62 


363 . 39 


367.18 


370 . 96 


374.75 


100 


378.63 


382.31 


380.10 


389 . 89 


393.67 


397.47 


401.24 


405.03 


408.81 


412.60 



Conversion of 1 itres into United States Gallons 



Litres 





1 


2 


3 


4 


5 


6 


7 


8 


9 




Gallons 


Gallons 


Gallons 


Gallons 


Gallons 


Gallons 


Gallons 


Gallons 


Gallons 


Gallons 





0.0000 


0.2842 


0.5284 


0.7925 


1.0567 


1.3209 


1.5851 


1.8492 


2.1134 


2.3776 


10 


2.6418 


2 . 9000 


3.1702 


3.4343 


3 . 8985 


3.9627 


4 . 2269 


4.4910 


4.7552 


5.0194 


20 


5.2838 


5.5478 


5.8120 


6.0761 


6.3403 


6.6045 


6.8687 


7.1328 


7.3970 


7.6612 


30 


7.9254 


8.1896 


8 . 4538 


8.7179 


8.9821 


9.2463 


9.5105 


9.8746 


10.030 


10.303 


40 


10.567 


10.831 


11.095 


11.360 


11.624 


11.888 


12.152 


12.416 


12.680 


12.945 


50 


13.209 


13.473 


13.737 


14.002 


14.266 


14.530 


14.794 


15.058 


15.322 


15.587 


60 


15.851 


16.115 


16.379 


18.644 


16.908 


17.172 


17.436 


17.700 


17.964 


18.229 


70 


18.492 


18.756 


19.020 


19.284 


19 . 549 


19.813 


20.077 


20.341 


20.605 


20.870 


80 


21.134 


21.398 


21.662 


21.926 


22.191 


22.455 


22.719 


22.983 


23.247 


23.512 


90 


23 . 776 


24.040 


24 . 304 


24.568 


24.832 


25.097 


25.381 


25.626 


25.889 


26.154 


100 


26.418 


26.682 


26.946 


27.210 


27.475 


27.739 


28.003 


28.267 


28.531 


28.796 



Conversion of English Pounds into Kilograms 



Eni^lish 






















Pounds 





1 


2 


3 


4 


5 


6 


7 


8 


9 




Kilo. 


Kilo. 


Kilo. 


Kilo. 


Kilo. 


Kilo. 


Kilo. 


Kilo. 


Kilo. 


Kilo, 





0.000 


0.453 


0.907 


1.361 


1.814 


2.268 


2.722 


3.175 


3.629 


4.082 


10 


4 . 536 


4.989 


5.443 


5.897 


8.350 


6.804 


7.258 


7.711 


8.165 


8.618 


20 


9.072 


9 . 525 


9.979 


10.43 


10.89 


11.34 


11.79 


12.25 


12.70 


13.15 


30 


13.61 


14.06 


14.52 


14.97 


15.42 


15.88 


16.33 


16.78 


17.24 


17.69 


40 


18.14 


18.59 


19.05 


19.50 


19.95 


20.41 


20.86 


21.31 


21.77 


22.22 


50 


22.68 


23.13 


23.59 


24.04 


24.49 


24.95 


25.40 


25.85 


26.31 


26.76 


60 


27 22 


27 . 67 


28.13 


28.58 


29.03 


29.49 


29.94 


30.39 


30.85 


31.30 


70 


31.75 


32.20 


32.86 


33.11 


33.58 


34.02 


34.47 


34.92 


35.38 


35.83 


80 


36.29 


38 , 74 


37.20 


37.65 


38.10 


38 . 56 


39.01 


39.46 


39.92 


40.37 


90 


40.82 


41.27 


41.73 


42.18 


42 . 83 


43.09 


43 . 54 


43.99 


44.45 


44.90 


100 


45.30 


45.81 


40 27 


48.72 


47.17 


47.63 


48.08 


48 . 53 


48.99 


49.44 







Conversion c 


f Kilograms into English Poun 


ds 






French 














Kilo. 





1 


2 


3 


4 


5 


8 


7 


8 


9 




Pounds 


Pounds 


Pounds 


Pounds 


Pounds 


Pounds 


Pounds 


Pounds 









0.000 


2 . 205 


4.410 


6.815 


8.820 


11.02 


13.23 


15.43 


17.64 


19.84 


10 


22.05 


24 . 25 


26.46 


28.67 


30.87 


33.07 


35.28 


37.48 


39.69 


41.89 


20 


44.10 


40.30 


48.51 


50.72 


52.92 


55.12 


57.33 


59.53 


61.74 


63.94 


30 


66.15 


68 . 35 


70.56 


72.77 


74.97 


77.17 


79.38 


81.58 


83.79 


85.99 


40 


88.20 


90.40 


92.61 


94.82 


97.02 


99.22 


101.4 


103.6 


105.8 


108.0 


50 


110.2 


112.5 


114.6 


116.8 


119.0 


121.2 


123.4 


125.6 


127.8 


130.0 


60 


132.3 


134.5 


136.7 


138.9 


141.1 


143.3 


145.5 


147.7 


149.9 


152.1 


70 


154.3 


156.5 


158.7 


160.9 


163.1 


165.3 


167.5 


169.7 


171.9 


174.1 


80 


176.4 


178.6 


180.8 


183.0 


185.2 


187.4 


189.6 


191.8 


194.0 


196 2 


90 


198.4 


200 . 8 


202.8 


205 . 


207.2 


209.4 


211.6 


213.8 


216.0 


218.2 


100 


220 . 5 


222.7 1224 9 1227 1 


229 3 


231.5 


233.7 


235.9 


238.1 


240.3 
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METRIC SYSTEM OF MEASURES 

COMPARED WITH FEET AND INCHES 

12 Inches Equal 1 Foot 

Inches are divided into halves, quarters, eighths, sixteenths, thirty-seconds and sixty- 
fourths. 



Metric Denominations 



Mynameter 10,000 meters 

Kilometer 1 ,000 meters 

Hectometer 100 meters 

Dekameter 10 meters 

Meter 1 meter 

Decimeter 1/10 of a meter 

Centimeter 1 /lOO of a meter 

Millimeter 1/1000 of a meter 



Equivalents in Feet and Inches 



6,2137 miles 

0,621.37 mile or 3280 10/12 feet 
328 1/12 feet 
32 8/12 feet 
39.37 inches 

3.937 inches 

0.3937 inch 

0.0394 inch 



Metres = 

Inches 
I = 39 , 37 
2= 78,74 
3= 118 11 
4= 157.48 
8= 190,85 

6 = 236 22 

7 = 275.59 

8 = 314.98 

9 = 364 . 33 



LINEAR MEASURE 
Metric to United States Measure 



Metres := 

Feet 

1=3. 28083 

2= 50167 

3 = 9 842.50 

4 = 13 12333 

5 = 16.40417 
6= 19.68500 

7 = 22.96583 

8 = 26.24667 

9 = 29.52750 



Metres ^ 
Yards 

1 = 1.093011 

2 = 2.187222 

3 = 3,28033 

4 =4 374444 

5 = 5, 408050 

6 = 6,501007 

7 = 7,655278 

8 = 8, 748889 

9 = 9, 842.500 



Kilometers = 

Miles 

1 =0,62137 

2= 1,24274 

3= 1 86411 

4 = 2 48548 

5 = 3.10685 

6 = 3. 72822 

7 = 4. 34959 

8 = 4 97096 

9 = 5, 59233 



UNITED STATES TO METRIC MEASURE 



Inches ^ 


Feet = 


Yards = 


Miles =^ 


Centimetres 


Metres 


Metres 


Kilometres 


1 = 2 . 54 


1 =0. 304801 


1 =0 914402 


1 = 1 60935 


2= 5.08 


2 = 0. 1509601 


2=1, 828804 


2= 3 21809 


3= 7.62 


3=0.914402 


3 = 2.743205 


3=4, 82804 


4 = 10.16 


4 = 1 219202 


4 = 3.057t»7 


4= 6,43739 


5= 12.70 


5=1. 524003 


5 = 4. 572009 


5= 8,04674 


6=15.24 


0=1. 828804 


6 = 6.486411 


6= 9,65608 


7 = 17.78 


7 = 2 133004 


7 = 6 400813 


7 = 1 : 26543 


8 = 20.32 


8 = 2.438405 


8 = 7.315215 


8=12.87478 


9 = 22.86 


9 = 2.743205 


9 = 8.229610 


9= 14 48412 



METRIC SYSTEM OF WEIGHTS 
COMPARED WITH POUNDS AND OUNCES 



Metric Denominations 



Millier 1.000.000 grams 

Quintal 100,000 grams 

Myriagram 10.000 grams 

Kilogram or Kilo 1,000 grams 

Hectogram 100 grams 

Dekagram ^^. 10 grams 



Equivalents in 


Pounds and 


Ounces 


, Avoirdupois 


2204 





pounds 


220 


40 


pounds 


22 


040 


pounds 


2 


2040 


pounds 


3 


52V^ 


ounces 





3527 


ounce 
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MEXICAN PETKOLEUM 



PAR VALUES OF FOREIGN COINS 

(Legal standards: (G) = gold; (S) = silver) 



Country 



Argentine (G) 

Austria (G) 

Belgium (G and S) 

Bolivia (G) 

Brazil (G) 

British Colonies in Aus- 
tralasia and Africa 
(G) 

Canada (G) 

Central American 
States: 

Costa Rica (G) 

British Honduras 
(G or 5) 

Guatemala (S) . . 

Honduras (5) . . . 

Salvador (S) .... 

Nicaragua (5) . . 

Chile (G) 

China (S) 

Colombia (G) 

Czechoslovakia (G) . . 

Denmark (C) 

Ecuador (G) 

Egypt (G) 

Finland (G) 

France (G or 5) 

Germany (G) 

Great Britain (G) .... 



Monetary 

unit 



Peso 

Crown . . . . 

Franc .... 
Boliviano. 
Milreis . . . 



Pound ster- 
ling 

Dollar 

Colon 

Dollar 

Peso 

Peso 

Peso 

Cordoba . . . 

Peso 

Yuan 

Pound 

Crown . . . . 

Crown 

Sucre 

Pound 

Markka . . . 

Franc 

Mark 

Pound ster- 
ling 



terms 
of U. S. 
money 



S0.9647 
0.2026 
0.1929 
0.3893 
0.5463 



4.8665 
1.0000 



0.4653 

1.0000 
0.4446 
0.4446 
0.4446 
1.0000 
0.3649 
0.4777 
4.8665 
0,2026 
0.2680 
0.4866 
4.9429 
0.1929 
0.1929 
0.23S1 

4.8665 



Country 



Greece (G and 5) . . . . 

Haiti (G) 

Hongkong (5) 

Hungary (G) 

India (British) (G) . . . 

Jugoslavia 

Italy (G and 5) 

Japan (G) 

Liberia (G) 

Mexico (G) 

Netherlands (G) 

Norway (G) 

Panama (G) 

Persia (G and S) 

Peru (G) 

Philippine Islands (G) 

Portugal (G) 

Roumania (G) 

Russia (G) 

Santo Domingo (G) . . 

Servia (G) 

Siam (G) 

Spain (G and S) 

Straits Settlement (G) 

Sweden (G) 

Switzerland (G) 

Turkey (G) 

Uruguay (G) 

Venezuela (G) 



Monetary 
unit 



Drachma . 
Gourde . . . 
Dollar . . . 
Crown . . . 
Rupee. . . . 
Crown . . . 

Lira 

Yen 

Dollar.... 

Peso 

Florin. . . . 
Crown . . . . 
Balboa . . . 

Kran 

Libra 

Peso 

Escudo. . . 

Leu 

Ruble 

Dollar 

Dinar. . . . 

Tical 

Peseta 

Dollar. . . . 
Crown . . . . 
Franc .... 
Piaster . . . 

Peso 

Bolivar. . . 



Value 

in 
terms 
of U. S. 
money 



S0.1929 
0.9647 
0.5932 
0,2026 
0.3244 
0.2026 
0.1929 
0.4984 
1.0000 
0.4984 
0.4019 
0.2679 
1.0000 

Variable 
4.8665 
0.5000 
1.0805 
0.1929 
0.5145 
1.0000 
0.1929 
0.3708 
0.1929 
0.5677 
0.2679 
0.1929 
0.0439 
1.0342 
0.1929 



INDEX 



INDEX 



AcM sludge, 175 

Ac<iuir(Hl laiiiln: See Lands Acr|uirp(l 
Aciiuircd properties: See LiiridM Acquired. 
Advantages of fuel oil: lH."(-204 

absence of dirt, 100, liOO 

boiler efliciency, 107 

bunkering, l!02 

economy in labor, 188, 195 

llexibility. 198 

labor eflicieney, IHH, IIK) 

reduced cost in nmintenam-e and equip- 
ment. Iff-!, -JOl 

safety, 100, 'J04 

HHviiij; in Hjiace, 'JO;i 

wBstaEC avoided. 'J 04. 
Agitator, 174. 
Aquitania, S. S., 163, 194 
Asphalt: 177-170, 18:1 

table of weights, 280-1381 
Au/.a, exudes of oil near, 17. 

Bailing, 87. 

Haku. 77. 80, 2r>2-254. 
Barges at 

Tarteret, i:t4 

Clasgow, l(i8 

Liverpool, 164 

Rio de Janeiro, 154 

Southampton, IGIl 

South Shields, 167 

Tampico, 50. 
Basaltic dikes and plugs, 4(1. 
Bauni<V hydrometer sciile. 10. 
Bitumen : 

ancient references to, 4, 257. 
Bop Boga, "254. 
Boiler: 

arrangenieiit, 21 n 

efficiency in using fuel oil, 107 

water and Hue gases. 282. 
Bottoms, 125. 

British Mexican Petroleum Co,, Ltd.. 
124, 161 

assets. 260 

directors. 260 

distributing stntions, 270 

stock issued. 260. 
Bukowina, 250. 
Bulkhead, 114, 
Bunkering. 188, 202. 
Burners, for stationary plants, 208. 212. 

Calif ornift. oil lands in. S6. 
Caloric Company. 148 

distributing stations, "270. 
Cap rock, 8. 
Cargo tonnage, 125. 
Cflsian^: 

acquisition. 29 



.;i. 68. 
56. 



57. 0:M08 



56. 57. 0;M08. 



of 



Casiano (Continued): 

Casiiino No. 7, 55, 

dev4'](ij»nient of, 20 

first well at, 31 

station at. 56, ■ 
Casiann No. 7, 55, 
Cerro A/ul : 

area of, 78 

camp. 70 

]>urc)iase of, 29 

.storage at, 68. 
Cerro Azul : 

No. ■^. 57 

No. 4. 56 

No. 7, 57 

No. 8, 57 

No. 0, 57 

No. 10, 57 

No. 1 I. 57 

No. 12. 5 7 

No. 14. 57 

No. 15. 57 

No. 16. 57. 
Cerro .\/,uI No, 
Cerro la Dicha. 50 
Cerro A'iejo, 78. 
Chapacno. Haeienda of. 10. 
Chai»op(>te Nufie/. 70, 
ChiSol. exu 
Cleaiilines.s in i 
CnlTee--r(t\\ Ihl' 
Corr.T.lnm. 1 1 1. 
Coins- pjir vnln 
Coke, 17:!. 
Commnnicnt i(»n. 1m 
Tnmpicn. 
("'.oniparison of oil a 
CoTiccssions, 21 . 
Condenser. 1 72. 

(^ondensing water pnnipini: pbnit 
Contracts for oil. 52. 
Conversion tables : 

eq 11 i VII lent teniperntni-es, ■Jfit\ 

KoL'lish pounds into Uil(»L:i-iini> 

KiloLrrams into KnfrlJsh ]>onn(h 

I'. S. gallons into litres. 200 

Litres into V. S. gallons. 200 
<^osts, reduced, in use 
Cracking Process. 177, 
(,'rude naphtha, distillate. 160, 

method of treating. 160, 
Cru'le oil, composition. 1 70 

method of treating. 160, 172. 
Crude scale. 170. 
Cushing Poo], 22:i. 

Deadweight tonnage, 126. 
Definition of units, 2Rri. 
Delivery of ''^Mexpef' fuel oil, 
Destrehan, refining at, 141. 
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17, 

1 oil. 100, 
156. 
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102, 
173 
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Destructive distillation, 177. 
Development in California, 86. 
Development in Mexico: 

Casiano, 29, 55 

early efforts, 25 

Ebano, 49. 
Dikes, basaltic, 40. 
Displacement tonnage, 125. 
Distillate, 173, 174. 

Distillation of petroleum; 10, 169, 175, 
177 

from shale, 5. 
Distributing stations: See Stations, 

distributing. 
Distribution, geographical, of petroleum: 
4, 215-264. 

Alaska, 228 

Algeria, 264 

Argentina, 243 

Australia, 264 

Bolivia, 242 

British India, 258 

Canada, 215 

Central America, 231 

China, 261 

Colombia, 235 

Dutch East Indies, 262 

Ecuador, 238 

Egypt, 263 

Erance, 246 

Oalicia. 250 

Germany, 246 

Creat Britain, 245 

Italy, 246 

Japan, 262 

Mesopotamia, 257 

Mexico, 213, 228 

New Zealand, 264 

Papua. 264 

Persia, 257 

Peru, 239 

Philippine Islands, 262 

Rumania, 247 

Russia, 251 

TTnited States. 216 

Venezuela, 237 

The West Indies. 231. 
Doheny, Mr. E. L. ; address by, 

on history of oil industry in Mexico. 
13. 
Drake. Col. E. L.. 5, 6, 7. 
Drilling, 5, 41-47. 



Early problems, 49, 55. 
Ebano: 18, 19. 49. 50. 
Employees, Mexicans as, 60-62, 
Equipment: for stationary plants: 206 

t)umers, 208 

furnaces, 208 

oil heating system, 208 

pumping system. 207 

storage tanks, 206 
Equipment : 

of camp at Ebnno, 50 

at Destrehan. 183 

of pumping stations, 63-64 

at Tampico. 58, 59 
Esperanza. 56. 57 
Evaporator, 172. 

Exhaustion of oil, 4; in Mexico, 213. 
Expansion trunk, 115. 



Exploration, 15, 54. 

Exudes, oil, 17; as future guides, 38. 
Fields: See Oil Fields. 
Financial problems, 35. 
First oil well : 

in U. S., 6. 7 

of the Company, 20 
Fleet, of Company, 59, 116-124. 
Flexibility, in use of fuel oil. 198. 
I'lowing well, 87. 

Foreign coins: par values of, 292. 
Fountains, 87, 89. 

Fuel, steps in development of, 185. 
Fuel oil : 

advantages of: See Advantages of fuel 
oil 

constant deliveries of "Mexpet" oil. 
186 

equipment, 206 

Mexican. 205 

on steamers, 186, 194 

on S. S. Aquitania, 194 

on S. S. Olympic. 186. 
Fuel oil installations for stationary 

plants, 206. 
Furnaces for stationary plants, 208. 



Garrapatas, 56, 63, 66. 

Gas absorbing plant, 181. 

Gases, boiler water and flue, 282. 

Gas oil, 173. 

Gasoline. 10, 11. 172, 175. 177. 

Geological features of oil strata, 41-48. 

Geographical distribution of petroleum : 

See Distribution of petroleum. 
Gil de Solis, 29. 
Glen Pool, 223. 
Go-devil. 111. 

Gravity of Mexican fuel oil, 205, 231. 
Gross tonnage, 125. 
Gushers, 87-108 

Baku, 89 

Cerro Azul No. 4, 93 

Lake View, 91. 



Hatchways, excess of. 1 25. 
Heating system, oil, 208. 
Horconcitos, 56, 63, 66. 
Huasteca : 

fields, 53, 55 

plain of, 15 

reports on productivity of. 26. 
Huasteca Petroleum Co., formed, 55, 58. 

Installations, fuel oil, 204 

comparison of oil and coal efficiency, 
205 

equipment necessary, 206 
International Geological Congress, 27. 

Juan Felipe, purchase of, 29. 
Kerosene, 172, 173, 183. 

Labor, efficiency in using fuel oil. 188. 

196. 
Lake View gusher, 91. 
La Laja, 56, 63, 66. 
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I-nnds acquired : 

lliiltiniurc, i;i6 

Boston, 1 :10 

BuiMioH Aires, IGl 

Ciiliforniii, H6 

Cnrtorct, 1 :i4 

CnHJano, 'J9 

Cerro Azul, 29 

Cristohal, 14r) 

Iii'Htrohnn, 140 

Ebano, 18, 19, 49 

Kill] Uiv.-r. i:t;! 

Kranklin, 140, 14 'J 

<iil flo Solis, ■_'*) 

Hftcienila of ('h(ii)nrno. 1!) 

Hacienda del Tiilillo. 1 

Hunsteca re;;ioii. '>ri 

.TficksoTiville, 1 ;!H 

.funn Felipe, L!9 

Los Hiffueros, 1 

Monte Alio, 1!) 

New Orleans, 140 

Norfolk, ]:i7 

I'aNNaic, 1^5 

Portland, 129 

Providenee, 1 rt2 

Sonfhport, 1 40 

'riinipn, 1 ^0. 
Tm Pitahaya, arm 
Lnp of (Vrro A'/.iil 
Los HiRueros. pure 
Liiliriralint,' oil, 1 7:i. 
LiiciN Well, 22r.. 

Manjak, 2:in. 
Rlnrkets. for fuel oil : 

earlv. ■l-'>. Ti'J 

at l';i)niio. 5r> 

in New Knplniu!. 1 10. VJ7, IHIl 

in n. S. 1 10 

in South Aiiiericji, 1 1 0. 
T\IeiiKurenient : 

oil at fiO" P., 272-27H 

water, 28;! 

metric system, 291 
T^Tetliofls of ohtniniiiff oil, 87 
Metric sy-stcTn of iiieasu feinen t, 
"MeNican Central Knilway, eonlr; 
Mexican fuel oil, 'JOr*. 
Mexican Petroleum Co. 

porntion, 49. 
Mexican Potrolenin Co, 

assets, 2fi8 

fiirectors. 2fiS 

incorporation, ^^^•, 

officers, 2*58 

stock. 268. 
Mexican Pctroleni 
186 

distritmtinpT stations, 

sales, "1 28. 
Mexican Petroleum rori>n. of Tin 
140 

distriliiilint: stations. 127, 270. 
Mexican jiroyTess, fin -62. 
Mexico : 

as producer of oil. 20. 40 

first prodnrinp- oil conipjniy in 

history of oil industry in, ^'^ 

on exhaustion of oil in, 21!^ 

pioneerinfT in, 1 Ti. 
Monte Alto, purchase of. 19. 
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127. 270 
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Naphtha, 11. 

Naphiha, crude, 160-17:!. 

Net tonnape, 126. 

Nomenclature, 4; in Mexico, 23. 

Oil: 

as insurance risk. 113 
crude, 169, 172 
early users of, 49 
exhaustion of, 4, 21 3. 
OiM.urninf,' vessels. 186-104. 
<H1 Creek, Pa., 6 7, 109. 
Oil fi.lds: 
Alaska, 228 

Katalla, 228 
Algeria. 264 
Art^entina, 243 

Cachueta field, 244 

Comoilnro Uivadavia, 243 

Neu(|uen, 24 4 

J^altn y Jujuy, 2 14 
Australia, 264 

Narraheen, 264 

Yorktown. 26 I 
Bolivia, 242 

Santa Cruz, 2-12 
British India, 2r.8 

Assam, 259 

Baluchistan, 258 

Burniiih, 259 

MoK-all<ot, 259 

SioKu, 260 

VenaiiKynt, 260 

^'enaiit:yininR, 260 
Canada, 21 5 

Bnthwell, 215 

Mosa. 215 

Petrolta-Knniskilleii, 215 

Stony Creek, 216 
Cf-nlral America, 231 
China, 261 
(■olumliia. 235 

(lulf of Darien, or Cralin. 23 

Mapdalena Kiver. L':'.7 

West Coast. 2 3 5 
Dutch I'iUst Indies, 262 

Borneo. 263 

.lava. 263 

S:irawak', 263 

Sumatra. 263 

Tarakan. 263 
Ecuador, 238 

CunyHi|uil, 239 

Snntn Paula. 2 39 
K^-ypf. 263 

Hur^hada, 263 

Jemsa and Zcit. 263 
France. 246 
( ; a I i c i a . 250 

Rilkow. 251 

Boryslav-Tustanowice. 78, 25 

K'loc/.any, 251 

IMra/nica. 251 

Opaka-Pchodnicn.T'rvcz, 251 

Potok. 251 
rierman V. 246 
Cre.it Britain. 245 

Hardstoft. 245. 246 
India: See British India 
Italy, 246 

Chieti. 247 

Fmilia, 247 
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Oil fields (Continued) : 
Liris Aalley, 'J4:7 
Sicily. 247 
Japan, 262 
Formosa, 262 
Hokkaido, 262 
IMesopotaniia, 257 
Mexico, 228 
Ebano, 229 

Panuco, 229 

Southern Fields, 220 
Tehuantepec-Tabasco, 229 
Topila, 229 
New Zealand, 264 
Papua, 264 
Persia, 257 
Peru, 2 39 

La Brea, 241 

Lagunitas, 241 

Lobitos^ 241 

Negritos, 241 

Restin, 241 

Zorritos, 241 
Philippine Islands, 262 
Rumania, 247 

Baicoi. 248, 249 

Bana-Moreni, 248 

Bukowina, 250 

Bustenari. 248 

Buzeu, 248 

Campina, 248 

Dambovitza, 248 

Filipeste de Padure, 248 

I\Ioreni. 77, 248, 249 

Transylvania, 250 
Russia, 251 

Balakhani-SaI)untchi-Roniani, 254 

Baku, 77, 89, 252. 253. 254 

Bibi-Kibat, 77. 254 

Binapadi. 254 

Caspian Sea. 253 

Cheleken, 256 

Ferfjhana district. 256 

Orosni. 255 

Kertch, 256 

Lake Baikal. 256 

Maikop. 77. 255 

Neftianoia (tora. 256 

Northern Russia, 256 

Sakhalin. Island, 256 

Surakhani, 254 

Sviatoi, 256 

Taman, 256 

Ural-Caspian, 256 
United States, 216 

Appalachian, 217 

Arkansas, 221 

Boulder district, 225 

Caddo, 224 

California, 86, 222, 226 

Coalinga, 227 

Colorado, 225 

Gulf Coast. 224 

Huntington Beach, 227 

Illinois. 219 

Kansas. 221 

Kern River, 227 

Lima-Indiana, or Trenton. 219 

T-jompoc. 227 

Louisiana, 221, 224 

Mexia, 223 

Mid-Continent. 221 



Oil Fields. United States (Continued): 

Midwest-Sunset, 227 

Montana. 226 

New Mexico, 225 

Oklahoma, 221. 222 

Puente Hills, 226 

Rocky Mountain, 225 

Salt Creek, 225 

Santa Maria, 227 

Summerland, 227 

Texas, 223, 225 

Utah, 225 

Whittier-FuUerton, 227 

Wyoming. 225 
Venezuela, 237 

Lake Maracaibo region, 237 

Mene Grande, 237 
West Indies, 231 

Azua, 232 

Barbados, 233 

Cuba, 231 

Haiti, 232 

La Brea, 233 

Pitch Lake, 233 

Santo Domingo Island. 232 

Trinidad. 233 
Oil fuel: 

from Mexico. 205 

See: Fuel Oil. 
Oil gas. 173. 
Oil heating systems, 208 
Oil: 

lubricating. 173 

methods of obtaining. 87. 
Oil measurement table, at 60° F., 

272-278 
Oil origin, 4. 
Oil pools. 40-46 
Oil production: See Production. 
Oil reservoirs. 8, 9. 
Oil. safety in use of, 190-204. 
Oil sand. 9. 
Oil shale, 5 

in Argentina. 245 

France. 246 

Germany. 246 

Scotland. 245 

United States, 228 
Oil still. 172. 

Oil strata. 8. 9. 20, 41-48. 
Olympic, S. S. — Oil burner. 163. 186. 

Panama Canal, 144 

Pan American Petroleum & Transport 
Co.: 12 

assets. 267 

directors, 267 

fleet of, 116 

officers, 267 

stations. 127 

stock. 267. 
Pan American Petroleum Co.. incorpor- 
ated. 86 
Paraffin distillation. 5, 173. 
Paraffin wax, 179 
Pennsylvania oil, 218 
Petroleum : 

ancient references to, 4 

appearance of, 9 

bases of, 10 

color. 9 

composition of, 9 
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PrtrohMiiii ( ('oiitinued ) : 
(Icriviition of nanu'. H 
distilliition, 10. 169 
dint rill vit ion. Sre : Distriljution, geo- 

jrrnphicttl. 
early users of. 49 
exhflustitin, 4 
first strike of. 6 
how obtnined, 87 
oljtftiiied from, 8 
orijrin, 4 
products of. 10 
rpfiniiip. Ifi9 
Hin*"!! of. 9 
sources of, 8 
uses of, 1 1 
volfttllity. 9, 10. 
Pe/, No. 1. 51 
Pioneeriiic 1 r» 
Pipes, *J87-'J89 
Pipe lines: 

from Baku to Bnfnuin. '2'}'\ 
Company's :il. 71-7:1. 148, ir>2, 159 

16^-168 
first pipe line, 1 1 0, 
Pipe still. 171. 
Pitch Lake. '2;i;t. 
Ploesti, Rumnnin, refining fit. -50 
PlufTS. Ijftsaltic. 40, 
Pools : 

(^ushinp, 'Jli:i 
findinp of, 40 4(1 
Olpn, •2-2:\. 
Porosity, of reservoir rock, 8. 0, 
Production of oil: 8 

Company's n:i. r>:t, 57. 80. 8fi. 108 
In Algeria, *Jfi4 
Arpentina, 245 
Barbados, 'J It 3 
British India, 261 
i^anada. 21 6 
Colombia. 2;J0 
Cuba. 2:11 

Dutch I'^.nst Indies. 26:i 
KRypt. 264 ^ 
France, 246 
Oalicia. 250. 251 
Germany, 246 
Great Britain, 246 
Italy. 247 
Japan, 262 
Mexico. 228. 229 
Persia, 258 
Peru, 241 
Pitch Lake. 236 
Rumania, 76, 250 

Baicoi field. 249 
Russia, 76. 251, 257 
Baku. 255 
Bibi-Eibnt. 255 
Ferghani district, 256 
Grosni. 255 
T'nited States. 8. 111. 217. 228 
Appalachian field, 217. 219 
California. 86. 227 
Gulf coast, 225 
Illinois field, 22 1 
Kansas, 222 
Lima-Indiana field, 219 
Ijouisinna. 224 
Mexia field. 223 
Mid-Continent. 224 
Oklahoma, 223 



Production of Oil 

United States (Continued): 
Rocky Mountain field, 226 
Texas. 224. 225 
Venezuela. 239 
World. 271 
Progress, among Mexicans. 60-62. 
Properties acquired : See Lands Acquired. 
Pumping stations. 56. 62, 69. 
Pumping system, for stationary plants, 

207 
Pumping wells. 87. 
Pumps. 63-66, 207. 
Purchase of lands, See: Lands acquired. 

Railroad, between San Geronlmo and 

Kilometer 22, 67. 
Refining: 

at Destrehan. 10. 141. 181 

a( Ploestsi, Rumania, 250 

at Tampico. 180 

at Terminal. 60 

steps in. 169-183. 
Reservoir oil. 9. 

rock, porosity of, 8. 
Reservoir rock, porosity of. 8. 
Reservoir, storage. 60. 76. 
Right of way. purchase of. 31. 
Russian Prince, S, S.. 116. 

Safety, in use of fuel oil, 190, 204. 
Sales, of oil, 128. 130, 132. 
San <ieronimo, 56. 63. 67, 
Scale, crude. 179. 
Searching f'tr oil. 40-46. 
Seepages. 81. 
SeiH'ca <^il, 5. 
Shale, 5 

in Argentina. 245. 

France, 246 

(Jermany. 2 46 

Scotland. 245 

United States. 228. 
Slack Wax. 179 
Sludge acid, 175. 
Snowllake. S. S.. 117. 
Space, saving in use of fuel oil, 203 
Spindle Top, 225. 
Spouter. 87. 89. 

Stations, distributing, of Company: 127, 
270. 
Canal Zone: 

Cristobal. 144 
Great Britain, 161 

Avonmouth. 165 

Glasgow, 167 

Liverpool, 164 

Southampton. 162 

South Shields, 166 
South America; 

Bahia, 150 

Buenos Aires. 159 

Blontevideo, 158 

Par&. 146 

Pernambuco, 148 

Rio de Janeiro. 152 

Santos. 155 
United States: 

Baltimore. 135 

Boston. 129 

Carteret, 133 

Fall River, 132 

Franklin, 142 

Galveston, 143 
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Stations, Distributing, of Company: 
United States (Continued): 
Jacksonville, 137 
New Orleans, 139 
Norfolk, 136 
Passaic, 134 
Portland, 128 
Providence, 130 
Southport, 141 
Tampa, 138. 
Stations, pumping, 56, 62, 69. 
Steam, 285. 
Steamers: 116-124 

Ijuilding up of lleet, 116-123 
owned by Company, 123 
on charter to Huasteca Pet. Co., 124 
owned or chartered by British Mexi- 
can Pet. Co., 124. 
Still. 172. 

Storafje. of Company: 
Canal Zone, 145 
Great Britain : 
Avonniouth, 166 
Glasgow, 168 
Liverpool, 164 
Southampton, 163 
South Shields. 167 
Jlexico: 60, 68, 73 
South America : 
Bahia, 152 
Buenos Aires, 161 
Blontevideo, 159 
Para, 148 
Pernambuco, 149 
Rio de Janeiro, 154 
Santos, 158 
United States: 
Baltimore, 136 
Boston, 130 
Carteret, 134 
Bestrehan, 141 
Fall River, 133 
Franklin, 143 
Galveston, 143 
Jacksonville, 138 
New Orleans, 141 
Norfolk. 137 
Passaic, 135 
Portland, 129 
Providence, 132 
Southport, 141 
Tampa. 139 
Storage tanks, for stationary plants, 206. 
Sulpliuric acid, to treat distillates, 174. 
Supplementarv data, 265. 
Sweating, 179. 
Sweating ovens, 179. 
Synthetic gasoline, 177, 183. 
Tables: 

asphalt weight, 280, 281 
conversion : 

lOiiglish pounds into kilograms, 290 
Kilograms into English pounds, 290 
temperature, 286 
XT. S. gallons into litres, 290 
litres into U. S. gallons, 290 
oil measurement at 60° F., 272-278. 
Tampico, terminal near. 58. 
Tancochin, 56. 
Tank Cars, of Company: 125 
Baltimore, 136 
Boston, 130, 1?6, 



Tank Cars (Continued): 

Carteret, 134 

Galveston, 143 

New Orleans, 141 

Portland, 129 

Santos, 158. 
Tankers: 113, 121 

Company's, 123 

on charter, 124 

half-interest in, 124 
Tanks, storage. See: Storage. 
Tankville, 60. 
Terminal, 59. 60. 
Tierra Blanca, 68, 79. 
Tonnage : 

cargo, 125 

deadweight, 126 

deck, 125 

displacement, 125 

gross, 125 

meaning of, 125, 126 

net, 126 

of Company's fleet, 123, 124 

under-deck, 126 
Topping. See: Refining. 
Transportation of oil: 109-1-6 

land, 125 

pipe line, 110, 125 

primitive methods, 109 

sea, 113 

tanks. 111 

tankers, 113 
Transylvania, 250. 

Treating crude oil, method of, 169-17^. 
Trinidad, 233. 
Trucks, Company's 125, 129, 130, 13--, 

155. 
Tulillo, Hacienda del, 19. 

Ullage, 116. 

Under-deck tonnage, 126. 

Undeveloped properties: 

in llexico, 74 

list of, 85. 
Units, definitions, 283. 

Valuation of properties. 36. 

Victor Well, 245. 

Volatility of petroleum, 9, 10. 

Wastage, avoided in use of fuel oil, 204. 
Water: 

pressure. 284 

specific heat, 283 

weight and measurement. 283. 
Water stations, 56 
Wax: 

paraffin, 179 

slack. 179. 
Welfare of employees: 

at Bestrehan. 183 

in ^Mexico, 60. 
Wells : 

Company's first Avell. 20 

Company's producing wells, list of, 57 

first well in U. S., 6. 7 

flowing, 87 

Lucas Well. 225 

Triangle Well, 219 

Victor Well, 245. 
Wilson-Snyder pumps. 63, 64. 

ToTing, Japiep, 5. 
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